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Typical Rockwood Drive Performan: 


IN ] 9 35 the great New York dairy, Sheffield Farms, 

put in this first Rockwood Drive, a 100 
h.p., G. E. motor to a York Ice Machine, at their Fulton 
Street plant, Brooklyn. 


IN 1936 they had Seen tee performance of their 


first installation so thoroughly satisfac 


tory, they put in this second Rockwood Drive, a 210 ton 
York Ice Machine, driven by a 200 h.p. G. E. motor. 


The experience of Shefheld Farms can be 


duplicated on your compressor 


Their experience is typical. You can expect the same 
results when you install Rockwood Drives on your 
compressors. They are now endorsed by the engineer- 
ing departments of nearly all leading manufacturers of 
compressors and electric motors. 

By pivoting the motor any desired part of the motor 
weight can be used to main- 
tain belt tension. Therefore 
Rockwood Drives can be oper- 
ated at the minimum belt 
tension to handle the maxi- 
mum load and be depended 
upon to automatically main- 
tain that tension with prac- 
tically no further care indef- 
initely. 

They bring to compressor 
operators the following advan- 
tages :-— 


1. Increased output—by in- 
suring full and dependable 
power, sO compressor can 
be operated continuously 
at maximum capacities. 
Reduced power cost—due to the higher sustained 
drive efficiency. Usually this power saving is from 
5% to 10%—sometimes more. 
Eliminates the bother and expense of frequent 


drive take ups. The pivoted motor is its own main- 
tenance man. 


ROCKWOOD 


4, 


Once installed they give dependable performance, 
day after day,—month after month—with scarcely a 
moments attention. They are easy to install. Simple 
in design and easily understandable. 
The first cost is usually less than for other drives. 
Upkeep expense is definitely lower. 


Here is a Rockwood Drive 
in Owens-Illinois Glass 
Company plant at Strea- 
tor, Illinois. Drives a 9x? 
Ingersoll-Rand air com- 
pressor. A money saving, 
highly satisfactory instal- 
lation. 

CCRT 


Write for 

A ROCKWOOD DRIVE 
recommendation for your 
old air compressor. Als? 


SPECIFY ROCKWOOD DRIVES for YOUR NEW 
COMPRESSORS and save money on! operati0 
and installation from the start. 


Rockwood Manufacturing Compaty 
1800 English Avenue, Indianapolis, Indian4 
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Coal is here transferred from cars to ships at a rate of 2,000 tons an 
hour. Cars are elevated, then dumped into a huge telescopic chute 
through which the coal is gently lowered into hatches, at heights 
ranging from 30 feet below waterline to 50 feet above it. As it 
enters the chute it is, when desired, sprinkled with any quantity of 


HE NORFOLK and Western Railway 

was among the few major transporta- 

tion systems in the United States that 
were able to show substantial profits during 
the depression. True, its earnings were not 
maintained at their normal rate; but in 
comparison with the average of the na- 
tion’s railroads they were so outstanding 
as to be unique. The road’s record in the 
face of economic conditions that greatly 
reduced traffic over most of the nation’s 
railway lines has naturally focused con- 
siderable attention upon the N & W and 
made it a subject of interest not only to 
railroadmen but also to the general reader. 
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The N& W—a Progressive 


LAMBERT POINT COAL PIER 


The N & W is one of the great freight- 
carrying roads of the country, and it has 
been signally successful in developing ef- 
fective methods of handling heavy traffic. 
Its lines tap the heart of the West Virginia 
bituminous coal fields and also serve coal- 
mining regions in southwestern Virginia 
and eastern Kentucky. Coal constitutes 
approximately 80 per cent of the revenue- 
producing freight hauled. While freight is 
its chief source of revenue, the Norfolk and 
Western has devoted every effort toward 
the development and improvement of pas- 
senger service. To this end the manage- 
ment has inaugurated faster schedules, 






Railroad 


C. #H. Vivian 


water up to 1,250 gpm. That portion of the pier that carries the 
car-dumping structure is supported on a foundation of 6,000 cu-yds. 
of concrete which, in turn, rests on 960 piles. Flood lights permit 
night operations. While a boat is receiving cargo coal, it 1s 
bunkered from a barge drawn up beside it. 


provided improved equipment, and l@ 
stituted modern conveniences of rail travel 
including the complete air-conditioning 
crack trains, and air-conditioned cars for 
most branch lines. During the past ye 
and a half the railway has authorized 
expenditure of more than $1,500,000 for 
the purchase and construction of 108 air- 
conditioned cars, among which are a aul 
ber of ultra modern luxury coaches 0% 
sidered among the finest in the manger 
As an accompanying map shows, . 
system has its eastern terminal at Norfolk, 
Va., on the Atlantic Coast, and its weste™ 
terminals at Cincinnati and Columbus, 
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LAMBERT POINT YARDS, NORFOLK 


Cars of coal awaiting loading into ships. This yard has ca- _ try’s greatest coal-producing regions, and it has developed 
Pacity for 5,000 of them. The N & W has figuratively trans- _ high efficiency in moving large tonnages at low cost. As a 
muted coal into gold, as it derives most of its revenue from result, it shows substantial profits, although it receives only 
that dull mineral. Its lines tap the heart of one of the coun- _ two-thirds of a cent for hauling a ton of coal a mile. 
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Ohio. Principal connecting branches ex- 
tend southward to Durham and Winston- 
Salem, N. C., southwestward to Bristol, 
Va-Tenn., and Norton, Va., and northward 
to Hagerstown, Md. The entire main line 
from Norfolk to Columbus is double 
tracked. The N & W is one of seven rail- 
roads that jointly built the Cincinnati 
Union Terminal at a cost of about $15,- 
000,000 (described in the June, 1933, issue). 

The present N & W system is the result 
of various annexations of shorter lines. It 
had its beginning 99 years ago when the 
City Point Railroad was constructed a dis- 
tance of 10 miles between City Point and 
Petersburg, Va. The iron for the track was 





SCENERY ON THE N & W 


imported from England. This line was ab- 
sorbed by the South Side Railroad, a 123- 
mile road between Petersburg and Lynch- 
burg that was built in the period 1849-54. 
In 1856, a 204-mile line between Lynchburg 
and Bristol was completed, and two years 
later Norfolk and Petersburg were con- 
nected by an 80-mile line. These three 
roads were consolidated in 1870 under the 
name Atlantic, Mississippi & Ohio Rail- 
road Company. The latter was sold in 1881 
for $8,605,000 and reorganized as the Nor- 
folk and Western Railroad Company. By 
construction and acquisition the lines were 
extended during the next fifteen years, at 
the end of which time the western terminus 
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ROUTE OF THE N & W 


The main line, extending 650 miles from Norfolk, Va. to Cincinnati and Columbus, 
Ohio, is double-tracked. The entire system embraces 2,112 miles of line and 4,609 
miles of track. All of this sprung from a 10-mile, iron-rail line built 99 years ago be- 
tween City Point and Petersburg, Va. The original road now forms a spur. The shaded 
area near the center indicates the coal fields that give the railroad much of its freight. 
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Coal puts most of the black ink on the balance sheet but the N & W reaches country 
that makes one forget that men work in mines beneath the surface of the earth. Here 
is shown the “Pocahontas,” one of the crack passenger trains of the line, passing the 
Palisades of the picturesque New River in Virginia. 


was Columbus. In 1896 the road was re- 
organized and took its present name of 
Norfolk and Western Railway Company. 
Further additions by purchase followed, 
the last important link acquired being that 
connecting Portsmouth, Ohio, and Cin- 
cinnati. It was taken over in 1901. During 
the past eight years approximately $16, 
000,000 has been expended for the con- 
struction of three new branch lines into 
virgin mountain territory of Virginia and 
West Virginia to tap some of the richest 
coal deposits in the two states. 

Thus, in a span of a little less than 100 
years, this important railroad has grown 
from a 10-mile line into a unified system 
reaching into six states and embracing ap- 
proximately 1,500 miles of main line, 650 
miles of branches, and 4,600 miles of track- 
age. The total capital invested in it up 
January 1, 1936, was $492,104,315. 

The railroad, as it then existed, played 
an important part in the Civil War. Until 
Petersburg was evacuated by the Confeder- 
ate Army and occupied by forces underGen. 
U. S. Grant, the line carried supplies to the 
southern soldiers. Grant's headquarters 
were in a log cabin in City Point dunng 
1864-5. Appomattox Court House, where 
Grant received General Lee’s surrender, ' 
located on the line and is about 100 miles 
west of Petersburg. 3 

The N & W now employs approximatel) 
20,000 persons. Its main office is at Roan 
oke, Va., which, largely because of the A 
velopment of the tributary region throug 
the coming of the railroad, has grown". \ 
years froni a village to a thriving city wir 
a population of 70,000. The N & W ha 
6,000 employees in Roanoke, and the i 
nual payroll there is around $9,350, 
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Office facilities there were increased a few 
years ago by the construction of a new 
building at a cost of about $800,000. 

As previously mentioned, the bulk of the 
road's freight is coal, and the cream of that 
trafic comes from the Pocahontas Coal 
Field in West Virginia. Shipments of coal 
on the road in 1935 aggregated 31,578,626 
tons, as compared with the total revenue- 
freight of 39,345,242 tons carried. In ad- 
dition, 493,787 tons of coke was hauled. 
Certain sections of the railway, notably the 
lines serving eastern and southwestern Vir- 
ginia penetrate rich farming country, and 
agricultural products contribute materially 
to the amount of freight carried. Lumber 
and iron ore also are important revenue- 
producing commodities. 

While it is true that the railroad’s pros- 
perity is primarily attributable to the fact 
that it traverses territory richly endowed 
by nature with beds of coal, nevertheless 
the thing that enabled it to realize upon 
that happy circumstance was the execution 
of a definite, carefully drawn plan of de- 
velopment. That plan has involved many 
things, and serves as a splendid example of 
intelligent and effectual merchandising on 
a large scale. Since coal is so intimately 
identified with the success of the N & W, 
our story rightfully should tell something 
about how the road has gone about capital- 
izing upon this natural resource. 

Coal was known to exist on the eastern 
flank of the Appalachian Mountains prior 
to the Revolutionary War, its presence 
having been mentioned in grants made by 
the English Crown as early as 1750. Little 
importance was attached to its occurrence, 
however, and for a long time even geolo- 
ists did not consider it worth exploiting. 
Thus nothing was done towards its develop- 
ment until 1881, when F. J. Kimball, then 
vice president and later president of the 
N & W, led an exploring party into south- 
western Virginia and discovered what is 
now known as the Pocahontas No. 3 seam 
of coal. It was 12 feet thick at the point 
where it was uncovered. Extension of the 
railroad westward from New River, Va., 
to tap the region was started immediately, 
and the first carload of coal was shipped on 
March 12, 1883. Subsequently, this area 
was opened up until it now extends for 
nearly 200 miles from Bluefield, W. Va., on 
the east, almost to the Ohio line on the 
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WHERE THE COAL GOES 


The N & W last year carried more than 31,000,000 tons of coal to market, that com- 
modity representing 80 per cent of the freight hauled. This map shows where it 
went, the comparative thicknesses of the lines indicating the proportional distribution. 


west. It embraces the Pocahontas, Wil- 
liamson, and Clinch Valley fields, all of 
which yield coal of the bituminous variety. 
Although millions of tons have been mined, 
the known supply still in the ground is suf- 
ficient to last for generations to come. A 
little to the east of this area is the Virginia 
Anthracite Field. 

For many years the selling of this coal 
was left largely to chance. It competed 
with coals from other regions without any 
special effort being made to promote its use 
by determining for what purposes it was 
best suited. Then, a few years ago, research 
entered into the picture. It was found out 
that one kind of coal would not answer all 
fuel requirements equally well. Consumers 
of large quantities of coal began to buy on 
the basis of chemical analyses and suit- 
ability, selecting the product that best filled 
their particular needs. The N & W Rail- 
way was a leader in this research, and out 
of its investigations there grew the success- 
ful merchandising plan that is now in force. 
It is based on educating fuel users—point- 
ing out to them the differences in the con- 
stituents of various coals and the advan- 
tages of using specific types for specific pur- 
poses. 

Among the soft or bituminous coals 
mined along the N & W system are kinds 


having, respectively, high, medium, and 
low percentages of volatile matter. The 
amount of volatile matter, together with 
the amount of fixed carbon, determines the 
heating value of coal. Moisture and ash 
content contribute nothing to heat produc- 
tion, while sulphur corrodes heating plants 
and, hence, is decidedly undesirable. Low- - 
volatile coal gives off little smoke and there- 
fore is excellent for domestic consumption, 
particularly if high in fixed carbon and low 
in ash and sulphur content. The Pocahon- 
tas Field product meets these specifications 
and, consequently, is well suited for heat- 
ing households and buildings. It also is 
very economical for general steam produc- 
tion and for by-product and marine use. 
High-volatile coal, in turn, has high heat- 
ing value, and because of its greater pro- 
portion of volatile matter and low sulphur 
content, it is especially suitable for the 
manufacture of gas, for the burning of 
bricks and ceramics, for the calcining of 
cement, for railway fuel, and for metallurgi- 
cal application. At the same time it is also 
effective for steam raising and heating. The 
products of the Williamson Field are classed 
as high- and medium-volatile coals, and 
those of the Clinch Valley fields as high-, 
medium-, and low-volatile coals. Where a 
hard coal is required it can be obtained from 





One of two new high-speed freight locomotives designed by N & W 
engineers and built in the railway’s Roanoke, Va., shops. 
py length of 120 feet, 714 inches, weighs (with 26 tons of coal 
22,000 gallons of water) nearly a million pounds, and can travel 

of 65 to 70 miles an hour. It is of the simple articulated 


at 


October, 1936 











A GIANT OF THE RAILS 


It has an 
of 104,500 pounds. 


brication. 


type, with two sets of steam cylinders, each 24x30 inches, that oper- 
ate at 275 pounds pressure. It has a tractive effort, or pulling force, 
All wheels are equipped with roller bearings. 
Oil is mechanically pumped to virtually all parts that require lu- 
The cost of constructing it was $140,000. 
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the Virginia Anthracite Field, which lies in 
Pulaski and Montgomery counties. The 
excellence of this fuel is such that it was 
hauled long distances across the mountains 
in the latter part of the last century, before 
the railroad reached the area where it is 
mined. 

In an effort to increase the use of coals 
mined along its lines, the N & W has dis- 
seminated information regarding them far 
and wide. In 1929 a coal bureau was opened 
in Chicago, manned by experts in fuel 
technology. It proved successful, and led 
to the establishment of similar bureaus in 
Detroit, Cleveland, Winston-Salem, Cin- 
cinnati, and Boston. In order to secure re- 
liable information concerning the effective- 
ness of various kinds and sizes of coal in 
domestic automatic stokers, the railroad 
several years ago began experimenting in 
its own laboratories at Roanoke. Two 
booklets containing the results of these 
tests have been published. Similar work in 
connection with heavy forging and metal- 
lurgical furnaces has been done in the com- 
pany’s shops at Roanoke, and the conclu- 
sion is being reached that pulverized coal 
is the most satisfactory fuel for these pur- 
poses. 

In order to put over its coal-promotion 
campaign, the N & W decided that it would 
have to dramatize the subject to some ex- 
tent. To this end it coined the phrase 
“fuel satisfaction” to denote that any and 
all fuel requirements may be filled by coals 
mined along its rights of way. The phrase 
supplants the word “‘coal’’ in all references 
to it by the company. To fix the term in the 
public mind and to impress fuel buyers with 
the advantages of its coal, the road has 





prepared and distributed more than 325,000 
pieces of literature and has used more than 
400 pages of advertising in coal-trade jour- 
nals and other magazines having a com- 
bined circulation exceeding 2,000,000. It 
has also spread its message by means of 
blotters, calendars, envelope inserts, din- 
ing-car menus, newspaper advertisements, 
magazine articles, and talks before civic 
clubs and other organizations. 

As a result of this campaign, coal mined 
along the N & W is being shipped for dis- 
tances of several thousand miles on land 
and to the far corners of the earth by sea; 
and its field of consumption is continually 
expanding. Nearly two-thirds of it is car- 
ried westward; approximately two-fifths of 
the whole goes to industrial districts of the 
Middle West, particularly around Chicago; 
another fifth moves to the lake ports of 
Toledo and Sandusky, Ohio, for transship- 
ment to the northwestern states and Can- 
ada; and still another fifth goes by rail to 
Norfolk for transportation by ship and rail 
to Middle Atlantic and New England 
states, and to various parts of the earth. 

At the beginning of October, this year, 
there were 184 mines along the N & W, of 
which 140 were operating. Most of these 
properties are modernly equipped to pre- 
pare the coal for marketing. Great care is 
taken to exclude all foreign matter and to 
handle and to load the coal without shock 
to reduce breakage. In recent years there 
has been a large demand for dustless coal, 
and many of the plants have installed ap- 
paratus for spraying it, as it is loaded, with 
oil, calcium chloride, or some similar dust- 
arresting coating. 

As was mentioned at the outset, the 


TIE-TAMPING ON THE N & W 


An 8-tool gang at work near Roanoke, on the main line. The track is jacked up, new 
ballast distributed, and worked under the ties. To assure tight packing, the men 
work each point in pairs, one opposing the other on either side of the tie. Operating 
air is furnished by the 105-cfm. “Crawl-air”’ compressor at the left. It discharges into 
two 200-foot leader hoses, 34-inch in diameter. Each is connected to a 1-inch pipe 
header, from which four 44-inch hoses take-off to supply the tools. Four hundred 
feet of track can be worked from one compressor set-up. During the tamping, the 
track is kept at the desired elevation by sighting with the aid of the “spud board”’ 
in the background. There are 20 men in the gang, which is formed by combining 


four 5-man section gangs. 


N & W handles this heavy coal traffic very 
effectually. In 1935 it received an aver, 
of only 0.672 cent per ton per mile for cay. 
rying it and was still able to show a 
revenue from operations of $33,514,219, Jp 
point of organization and the provision of 
adequate facilities for transporting huge 
tonnages with dispatch and economy, the 
line stands in the front rank of the nation’s 
railroads. Car shortages are unknown and 
have been unknown for many years, At 
the close of 1935 the company owned 45,95) 
freight cars, or an average of nearly 22 for 
each of the 2,112 miles of road operated, 
Of this number approximately 39,000 were 
coal cars, ranging in capacity from 57% tp 
100 tons each. There were 586 steam |p. 
comotives and sixteen electric locomotives, 

The N & W was one of the first railroads 

in the country to employ electric traction, 
and much of the movement of freight with- 
in the coal fields is effected with powerful 
electric locomotives. All told, 210 miles of 
main line and branches—principally in the 
mountainous sections of West Virginia— 
have been electrified at a cost of $8,940,000. 
Current for running trains is generated ina 
coal-burning steam plant at Bluestone, 
W. Va. An automatic signal system safe- 
guards and expedites train movements. 
The N & W was one of the first railroads in 
the United States to discard wooden pas- 
senger coaches and now operates all-steel 
equipment. Its safety record has always 
been high and in 1926 it was awarded the 
E. H. Harriman Memorial Gold Medal for 
“the utmost progress in accident prever- 
tion.” 

Storage yards of unusual size are pro- 
vided at strategic locations to expedite the 
handling of huge coal tonnages. The largest 
of these is at Portsmouth, Ohio, the point 
from which lines diverge westward to Cin- 
cinnati and northward to Columbus. It 
has a capacity of 9,175 cars. The William- 
son, W. Va., yard can take care of 5,215 
cars, the Columbus yard 2,700 cars, the 
Bluefield yard 2,605 cars, and one at Lan 
bert Point, Norfolk, 5,000 cars. Combined 
these yards have a capacity for 24,695 cars 
Vast sums of money were spent to provide 
these facilities. The Portsmouth yard 
which includes an engine terminal and et 
larged shops, cost $7,000,000. It has 1? 
miles of tracks and covers 270 acres, mak 
ing it one of the largest terminals in the 
country. In order to create the Williams 
yard it was necessary to move the Tu 
River channel from West Virginia © 
Kentucky. Total cost of the improvemet® 
there, including yards and engine terminals 
was approximately $5,000,000. 

Mention of Lambert Point brings us" 
brief consideration of the new pier that he 
just been completed there for the t@* 
fer of coal from railroad cars to ships. 1™ 
is stated to be the most modern and effe 
ient structure of its kind in existence, @ 
cost $1,600,000 to build. It is equipped " 
put car-borne coal aboard ships at 4 ™ 
imum rate of 4,800 tons an hour. | 
normal working conditions it is possible ® 
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MACHINE TAMPING VERSUS HAND TAMPING 


One outstanding advantage of the mechanical tamper (right) 
is that it facilitates the working of ballast beneath the portion 
of the tie that supports the rail. This is virtually impossible 
with tamping forks (left). Track that is not thoroughly tamp- 
ed under the rails will not long retain its smoothness. When 


load a vessel of 6,000 tons capacity in three 
hours. The operation is largely automatic, 
and coal is handled virtually without shock, 
thereby preventing breakage. Provision 
has been made for loading bunker coal from 
a barge at the same time that a ship is re- 
ceiving cargo coal. This reduces the berth- 
ing time of vessels by one-fourth, as com- 
pared with the conventional practice of 
loading cargo and bunker coal with the 
same facilities. This bunkering barge is the 
only one in Atlantic waters. The pier is 
1,000 feet long and 74 feet wide, and its 
superstructure rises 146 feet above the 
water. The channel alongside has been 
dredged to a depth of 38 feet, sufficient to 
accommodate the largest freight ships 
afloat. 

As coal is generally sold and the freight 
charges computed by weight recorded by 
the railroad, it is important that accurate 
sales be available. The N & W has in- 
stalled, at weighing points, the best equip- 
ment obtainable, the weights being auto- 
matically typed on the original mine tags 
‘0 prevent the likelihood of human error. 
The N & W maintains its own shop and 
repair facilities, and its own master scale, 
which is one of only 16 of its kind in the 
United States. It has a capacity of 150,000 
pounds, and is maintained in accordance 
with the specifications of the American 
Railway Association and the U. S. Bureau 
of Standards. 

While major attention has been given to 
stimulating coal traffic, the N & W has also 

nalert to the possibilities of increasing 
the tonnage of other commodities by co- 
oe with agencies bent on attracting 
nein and agricultural enterprises 
territory it serves. It maintains, at 
Noke, an Industrial and Agricultural 
rtment that has compiled detailed in- 
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formation regarding natural resources, raw 
materials and labor supply, water, fuel and 
power, markets, and other essential data 
of value to those looking for locations. This 
information is distributed to industrial and 
manufacturing interests in various parts of 
the country. Partly as a result of these ef- 
forts, 96 new enterprises were established 
along the company’s lines in 1935. They 
are engaged in producing foodstuffs, tex- 
tiles, lumber, chemicals, petroleum, ma- 
chinery, and miscellaneous articles. They 
have an aggregate capitalization of $5,- 
611,300 and employ 4,018 persons. Forty- 
nine additions were also made to existing 
plants at a cost of $4,552,000. Further- 
more, the Industrial and Agricultural De- 
partment conducts studies in agricultural, 
soil, and dairy production and in livestock 
and poultry raising. It helps farmers and 
fruit growers to increase production, to im- 
prove livestock, and to find adequate 
markets. Each year several hundred thou- 
sand pamphlets listing marketsand contain- 
ing other pertinent facts are distributed 
among farmers. 

In keeping with its sound railroading 
policy and thorough-going methods, the 
N & W has always taken the best of care of 
its tracks and roadbed. Much of its line 
traverses mountainous country where hea- 
vy grades and great curvature are inevit- 
able. The large volume of traffic, together 
with the sinuous right of way, makes it im- 
perative that rigorous attention be paid 
to tracks and structures. 

The maintenance of these facilities is the 
work of a highly organized department, and 
in 1935 a total of $8,577,223 was spent in 
keeping them in condition. This was an 
average of $1,865 per mile of track, and 
was entirely apart from and in addition to 
expenditures of $14,411,433 for main- 


the ballast works out from under the tie ends, the load is 
carried on the central portions of the ties and the track is 
said to be center bound. The mechanical tampers shown are 
designated the “MT.” They operate at 85 pounds air pres- 
sure and each requires only about 18 cfm. 


tenance of equipment. As is customary, 
the maintenance of way of the entire sys- 
tem is handled by divisions, of which the 
N & W has five, designated, respectively, as 
the Norfolk, Shenandoah, Radford, Po- 
cahontas, and Scioto. An assistant super- 
intendent supervises the maintenance on 
each division. Working under him is a 
roadmaster, who has charge of the various 
section foremen and gangs. Sections vary 
in length from 4 to 10 miles, depending 
upon the volume of traffic and the number 
of tracks to be maintained. Section gangs 
are ordinarily made up of five men each. 

The layman has little conception of the 
importance of the track structure. Ae- 
tually, as one authority recently stated, 
“it is fundamental to railway transporta- 
tion; it is the foundation upon which the 
great and complicated business of railroad 
transportation is built.” The N & W has 
long recognized this, and the line is known 
among railroad men as one that keeps its 
track structure in excellent condition. 
Train delays because of bad track are vir- 
tually unknown. Main-line track has, for 
several years consisted of rails weighing 
130 pounds to the yard, but these, when 
worn out, are supplanted by 131-pound 
rails—212 miles of track having been re- 
laid in 1935. 

The character and the amount of ballast 
used and the methods by which and the 
thoroughness with which it is worked into 
the track structure have a vital bearing 
upon track smoothness and upon the length 
of time it will remain in good condition. 
The primary purposes of ballast are three- 
fold: to distribute thé load of trains over 
the subgrade, to provide effective drainage 
under and around the ties, and to permit 
the track to be surfaced and lined without 
disturbing the roadbed. Materials for bal- 
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DRIVING SPIKES 
The air-operated spike driver has greatly speeded rail-laying work. This gang moves 
in close formation along one rail, in front of a rail-mounted compressor that supplies 
power for the tools. A similar gang following the compressor drives the spikes hold- 


ing the second rail. 


lasting range from cinders to various kinds 
of rock and crushed slag, and vary in size 
from %4 inch to 2 inches or more. It is gen- 
erally agreed that the best ballast consists 
of crushed rock of a hardness that will resist 
erosion and breakage and promote good 
drainage. The angular pieces lock together 
well upon being tamped and form a resilient 
base that absorbs much of the train shock 
instead of transmitting it to the rails and 
cars. 

Effective ballasting is particularly im- 
portant to such a railroad as the N & W, 
on which heavy trains are the rule. The 
haulage of so much coal is conducive to the 
formation of dust that continually falls 
upon the ballast and tends to fill the voids 
between the fragments of rock. Braking 
on down grades produces sparks, and these 
likewise accumulate and work their way 
into the ballast. Because of these and 
other factors that call for first-class ma- 
terials, the N & W utilizes crushed quarry 
rock, most of it hard limestone, as ballast 
for all main-line track. The pieces range 
from 1 to 2 inches in size. This ballast is 
used generously, providing a deep founda- 
tion that performs its allotted functions 
well. 

The same care is exercised as regards ties. 
They average 24 to each 39-foot rail, which 
is a greater number than is used on many 
roads. Oak ties are placed on all tracks. 
All ties are creosoted, and this has resulted 
in increasing their average service life from 
8 years to 20 years. Four spikes are driven 
at each end of each tie: two to hold the 
metal plate on which the rail rests, and 
two, on opposite sides of the rail itself, to 
hold it in position. Some roads utilize only 
two spikes, those that hold the rail serving 
also to anchor the rail plate. Rail anchors, 
which are rigidly attached to the rails and 
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bear against the sides of the ties and which 
are for the purpose of preventing rails from 
creeping under the motion of trains, are 
used in great numbers—in some sections 
there are as many as two to every other tie. 

Track on the N & W is resurfaced at 
frequent intervals. This involves removing 
the ballast from the cribs (spaces between 
ties), cleaning it, replacing it and perhaps 
adding to it, and tamping it well under- 
neath the ties to give the rails a firm bearing 
upon the rock foundation. 

Tamping of the ballast is an essential 
operation in the making of good track. It 
was formerly done by hand; but now most 


railroads have adopted mechanical tamping 
because of the many advantages it has to 
offer. It produces uniform results and 
consequently, a smoother track than hand 
tamping for the reason that machines are 
always actuated with the same power and 
are not subject to tiring. Any experienced 
railroadman can tell a mechanically tamped 
from a hand-tamped line merely by riding 
over it. It has also been demonstrated hy 
numerous railroads that a mechanicalh 
tamped line will remain in good condition 
much longer than one that is hand tamped 

The N & W began mechanical tamping 
on an experimental basis last fall, pur. 
chasing various types of equipment for 
comparative tests. After several months 
trial the new method was determined to be 
effective and desirable, and additional 
equipment was bought, some of it designed 
for electrical operation and some for air 
operation. All the pneumatic outfits were 
manufactured by Ingersoll-Rand Company 
—which introduced the first tie-tamper 
units in 1913—and consist of eight crawler- 
mounted compressors, known as _ the 
“crawl-air model 105” which operates eight 
tampers, and of three ‘‘spottampers” 
which operate four tie tampers each. The 
requisite number of tampers was also 
bought, together with miscellaneous track 
tools, including twelve spike drivers, two 
spike pullers, and two 99-E wrenches for 
bolting up rail joints. Besides, there was 
purchased a model 370 skid-mounted com- 
pressor for the use primarily of the bridge 
department in guniting work. This ma- 
chine has since been mounted on railroad 
wheels and is employed part of the time for 
track laying. All these compressors are of 
the new 2-stage, air-cooled type. The ac- 
companying photographs illustrate various 
phases of track work as done by the aid of 
the equipment just enumerated. 





LINING UP TRACK 


This stretch of line has just been resurfaced and is now undergoing the final operation 
of straightening minor irregularities in alinement. The foreman of the gang, out : 
range of the camera to the left, sights down the track and directs the work. J 7 
leader of the gang (first on the left) gives the signal to heave by a series of taps agains 
the rail with his bar, no word being spoken. 
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NEW lighthouse now stands watch O Sele a tated the construction of a third lighthouse 
§ to and ward at Cape Hatteras over the ur | fing on: the cape in 1895, and this was set some- 
wn treacherous watery waste of Diamond thing like 3,600 feet back from the shore 
Shoals that extends seaward for fully 8 Sh 2 front—the second lighthouse by that time 
rf miles. This light, put in service during the ore Lines being virtually at the water's edge. 

= past May, is the third to be established at But the sea does not always destroy: it 
nped that outstanding point on our Atlantic R. G ,) oe often adds to a beach, as has happened at 
din Coast since Congress first authorized the : Fishing Point on the seacoast of Maryland 
ib, rearing of a beacon there in 1797. Each of and north of Cape Charles. In 1849 Fishing 
call these navigational guides has occupied a Point was no more prominent than just a 
ition different site because of the continual en- rounded bend; but from then on it was 
ped croachment of the ocean and the ceaseless gradually extended, forming a tongue of 
ping erosion of the sands of the long and narrow land reaching to the south and westward 
a island by strong and often stormy winds. for substantially 3 miles, the elongation 
gal The first tower, which rose to a height of being at an average rate of 8 inches a day. 
nthe 112 feet, was a sandstone structure and was The lighthouse at Fishing Point had to be 
to be placed well back from the shore line. Never- moved accordingly toa site three-quarters 
seh theless, its foundation was threatened with of a mile away from -Its original position. 
ye undermining by high winds before its de- The lighthouse which today dominates 
itt liberate demolition in 1871. By that time the south side of Barnegat Inlet has long 
i the sands surrounding the site had been been menaced by coastal erosion, and de- 
pany cut into and blown away until the tower spite strenuous and costly defenses built 
sie stood upon only a small knoll. The sup- for its protection is only momentarily safe- 
eg planting lighthouse, which is 193 feet high, guarded against undermining. It is the 

the was put in commission in December of second beacon that has been established at 
eight 1870. It is built of brick, and is located at its entrance for the guidance of coastwise 
pers” a point 600 feet northward of the old tower. shipping, the site of the first one lying 
The When erected it was more than a mile in- somewhere underwater near the middle of 
olen shore from the normal high-water mark; the inlet as it appears at present. In fact, 
iis but in the intervening years the sea has the inlet has been moving southward for 
es gnawed deeper and deeper into the shore decades through the gradual extension of 
a line until now, during stormy weather, the its north shore and the cutting away of the 
ie waves occasionally wash around the base point on the opposite shore where the light- 
alee of the tower. rhe third and new lighthouse, house stands. 
idee which consists of a 150-foot skeleton steel 
tower, carries an electrically operated lamp. CHANGES AT BARNEGAT 
road It is set upon higher ground 5,400 feet to The sketch below, adapted from Print 
ie the northwest of the surviving brick struc- 290 of the U. S. Coast and Geodetic Sur- 
mer ture and, again, about a mile farther back vers — Neng aay ag pesrbnnes 
am from the beach. The natural forces before renting rane and 1920, the middle ee 
arious which man has retreated at Cape Hatteras Barnegat Inlet moved southward 1,000 
aid of have been similarly victorious at ; other yards. Meanwhile, the passageway nar- 

lighthouse stations along our Atlantic sea- rowed about 600 yards, thereby increas- 
baer. ing the velocity of the tidal currents flow- 
At Cape Charles, on the northern flank eee 





of the gateway to Chesapeake Bay, the 
first lighthouse was built in 1827 some 700 
feet in from the shore line of that day. By 
1863 it was so close to the water that a re- 
placement tower was reared the year fol- 
lowing, and, once more, the site chosen was 
about 700 feet in from the high-water mark. 
The reientless advance of the sea necessi- 
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46" 
SECOND CAPE HATTERAS LIGHTHOUSE 
a) Although this brick structure was located a mile inland when it was built in 1870, the 
of Sea has encroached so rapidly that waves occasionally now lap at its foundation. A 
ad hew steel-tower lighthouse has just been erected a mile farther back from the shore 
st line. The abandoned structure shown here was the tallest lighthouse in the United sabe 
States, being 193 feet high. 
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THE BATTERED JERSEY 
COAST 


The structures shown in these pictures 
al) bad beach fronts when they were 
built. Now it is a stern battle to keep 
them from toppling into the sea. But for 
the bulkheads they would succumb to 
the first hard storm. 


The continually changing shore line at 
Cape May has necessitated the successive 
erection there of three lighthouses at as 
many different places, while the lighthouse 
at Cape Henlopen, on the opposite side of 
the entrance to Delaware Bay, remains 
much as it was when built of cut stone in 
1767. Even so, that structure has occasioned 
anxiety intermittently because its secur- 
ity has been menaced well-nigh from the 
earliest days. The tower is near the eastern 
end and on the crest of sand dunes; and the 
sands have been ceaselessly shifting under 
the drive of storm winds. When Benjamin 
Franklin was president of the Pennsylvania 
Council, fears were expressed to him that 
the foundation of the lighthouse was being 
endangered. The situation there has re- 
peatedly called for the taking of steps to 
protect the tower and its associate build- 
ings from the encroachment as well as the 
blowing away of sand;but none of the meas- 
ures have been of permanent value—a ver- 
itable hill of sand advancing steadily the 
while. The blown sand cuts into the wood- 
work of the dwellings and soon etches win- 
dow glass so that it is quickly robbed of its 
transparency. 

While he was commissioner of light- 
houses, George R. Putnam wrote of the re- 
markable situation at Cape Henlopen: 
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“One may see on one side the living forest 
being buried in sand and on the other side 
the stripped trunks of trees of long ago 
emerging as the sand moves away.” The 
sea has also cut into the base and the ex- 
posed side of the sand ridge, 40 feet high, 
on which the light is set; and whereas the 
shore line was a mile distant in 1767, the 
water is now considerably less than 200 
feet away from the historic structure. 
What has happened in the cases of the 
lighthouses mentioned has occurred else- 
where along our coasts, and will probably 
recur because man’s arresting efforts have 
generally proved of but momentary ef- 
fectiveness in halting the onward march 
of the sea and the dispersive and erosive 
actions of the free winds. Ever since land 
emerged from the depths, wind and water 
have been ceaselessly trying to alter the 
border lines and to reduce to a common 
level mountains, hills, and lowlands. In 
the bygone centuries, when man established 
a community on the shores of any large 
body of water, he shifted his base when- 
ever the encroaching water made it best 
for him to do so and did little, if anything, 
to check that advance. The situation 
changed only when communal life became 
much more stabilized and, incidentally, 
more and more complex with conveniences 


and facilities that made any radical shift 
costly. Then the engineer devised break- 
waters, sea walls, and other defenses cal- 
culated to hold the water at bay or to off- 
set its powers of attack. 

Finally came the day in our own expe- 
rience when city dwellers began to turn to 
the seaside and to lake shores for a change 
of air and scenery in quest of rest, recuper- 
ation, and recreation. That was the start 
of what has been described as the “resort 
industry.”” In many instances virtually 
desert shore lines, but scatteredly inhabited, 
became the centers of annual migrations 
of thousands and then of millions of health- 
seekers and others on pleasure bent. The 
firstcomers very naturally desired to be 
near the waterfront, with a stretch of 
beach adjacent, if possible. To satisfy this 
impulse to the full, cottages, boarding 
houses, hotels, shops, restaurants, and 
places of amusement have been located 
close to the shore. Thus, in a few decades, 
waterfront property increased in value 
from a few cents per front-foot to many 
thousands of dollars; and by that time the 
owners were rudely aroused to the fact that 
beaches are unhappily impermanent be 
cause natural forces are restlessly at work 
in transforming the boundaries between 
land and water. While this action is un- 
versal, it has been outstandingly empha- 
sized along the seashore of New Jersey, 
which are now attracted every summer mil- 
lions of visitors from far and wide. 

Between Atlantic Highlands on the 
north and Cape May on the south the 
taxable valuation of the properties along 
that 125-mi'e stretch of sandy shore has 
amounted on an average to $4,000,000 per 
mile. It is not too much to say that the 
stability of the capital investment, the 
physical security of much of the property, 
and the prosperous continuance of 4 
resort business in that region is mainly de- 
pendent. upon the preservation of the 
beaches. Interested owners, community 
governments, and even the State of New 
Jersey have spent altogether millions M 
dollars in rearing defenses of different kinds 
to arrest erosion, to rebuild damag 
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beaches, and to check the persistent en- 
croachment of the sea upon the land. The 
protective measures have been diversified 
in their details, but in principle they have 
consisted of two groups of structures: bulk- 
heads or sea walls, designed to resist the 
frontal attack of storm waves, and jetties 
or groins, barriers running out from a 
beach usually at right angles and for 100 
or more feet into the water to obstruct and 
to turn seaward littoral currents moving 
generally parallel with the shore line and 
strong enough to pick up sand at one point 
and to deposit it at another farther along. 
The jetties are also relied upon to break 
the force of wind-driven seas that might 
strike a beach obliquely and do much dam- 
age in a short while. 

Whether the structure be a jetty or a 
bulkhead, it must be sturdy and durable 
80 as to compensate for its cost. Theoreti- 
cally, bulkhéads and sea walls should be so 
built and so supported on their rear sides 
that they may meet the battering blows of 
heavy waves and not be exposed to under- 
mining and weakening by seeping water. 
Jetties serve in the main to detour erosive 
and material-carrying currents, and in- 
termittently act as barriers to obliquely 
advancing waves, causing them to spend 
a large part of their destructive energy 
before they reach a beach. Usually, jet- 
lies are not so massive nor so strong as sea 
walls and bulkheads, because their princi- 
pal function is to induce the accumulation 
of sand on the side facing the approaching 
currents so as to upbuild and to extend a 
beach seaward—the beach itself thus be- 
coming a form of defense. Currents trans- 
porting sand, gravel, etc., will precipitate 
the suspended solid matter when their 
Velocity is slowed up sufficiently; and a cur- 
rent does not have to travel swiftly to be 
Pe of picking up sand and of carrying 
re ee distance. The startling 
Pes Sea pore the coast of New Jersey 
pa 6 orces are always in action to 

gree, cutting away the seashore 
aoe adding to it there. Extensive ob- 
aaa Over several decades have re- 
that the net result is equivalent to 
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an annual recession of 2 feet throughout 
the entire shore line. 

Between 1835 and 1920, the New Jersey 
seacoast was altered by accretions totaling 
3,025 acres and by erosion amounting to 
5,220.5 acres—the difference being a loss 
of beach property aggregating nearly 2,200 
acres. About 1876, the Government, to 
safeguard the lighthouse on the Atlantic 
City side of Absecon Inlet from undermin- 
ing, constructed to the north of that tower 
a breakwater or jetty reaching directly out 
into the sea for 200 feet. That structure 
almost immediately served not only to 
check further erosion but also to start the 
recreation of the beach; and by 1920 the 
shore line had been pushed seaward 1,450 
feet—additional jetties contributing to that 
result. On the other hand, after the Gov- 
ernment had built two paralleling break- 
waters of rock tc protect the entrance to 
Cold Spring Inlet just east of Cape May 
City, N. J., the beach to the south and 
west and in front of that city was subjected 
to serious erosion while the beach eastward 
of the jetties was extended 1,500 feet. The 
damaged area is on the lee side of the latter 
and the benefited area on the side toward 
which the currents move that transport 
sand. This merely confirms a well-known 
law of physics—that is, reaction is equal 


MODERN BULKHEADS 


Two examples of effective seawalls. 
Left: a structure at Deal, N. J., composed 
of sheet steel piling, reinforced and 
braced with timber and being backfilled 
with earth. Below: how Hampton 
Beach, N. H., is safeguarding its water- 
front against further damage from storm 
waves. 








We shall dwell upon this fact 


to action. 
presently. 

Sea walls generally are of masonry or of 
concrete, while bulkheads are built of tim- 
ber and, recently, of both timber and steel 
sheet piling. Jetties may be constructed of 
timber, of a combination of timber and 
steel, of steel sheet piling, of concrete, and 
of piled rock enveloping a suitable core 
wall—the choice depending upon the re- 
quirements of the situation and the funds 
available for the work. The length of a 
jetty and the interval between succeeding 
ones also are dictated by circumstances, by 
the extent of the beach to be protected or 
recreated, and by the amount of money 
that can be spent. Unfortunately, the jetty 
that helps to upbuild an eroded beach well- 
nigh invariably causes damage to the beach 
on the other side of it. The engineering 
fraternity and contributive scientists have 
for years puzzled over this problem, and 
there are two schools of thought: one that 
advocates tight or nonpermeable jetties, 
and the opposition that just as strong'y be- 
lieves in permeable jetties. 

An eminent Italian engineer and pro- 
fessor, M. E. Coen-Cagli, has positively 
declared that groins or jetties intended to 
stop sand carried by littoral currents should 
not be watertight. On the other hand, Vic- 
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SOLID VERSUS PERMEABLE JETTIES 


Figure 1 shows how solid jetties lead to the upbuilding of some sections of beach and 
the erosion of neighboring ones.“‘A”—shore line just before jetties are built. “B’— 


erosive eddies. 


“C”’—area of eroded beach. 


“D”’—area of recreated, or extended 


beach. Figure 2 indicates how permeable jetties are reported to protect an exposed 
beach and extend it waterward. The “D” sections extend clear across the space be- 


tween adjacent jetties. 


tor Gelineau, director and chief engineer 
of the Board of Commerce and Navigation 
of the State of New Jersey who is in 
charge of the state’s beach-protection work, 
has expressed himself just as strong in 
favor of absolutely tight jetties. A survey 
of the sandy seashore of that intensely 
patronized resort area will disclose to the 
discerning person that the tight jetty sel- 
dom benefits but one side, that toward the 
advancing currents, and that the opposite 
flank, unless similarly safeguarded, is 
pretty certain to suffer from inroads by the 
sea—inroads that commonly grow worse 
and worse from season to season. The rea- 
sons for this twofold and contrary action 
can be explained in simple terms. 

The water currents that are abruptly 
turned aside from their normal course pro- 
duce pressures in accordance with the vol- 
ume and the speed of the mass. Imme- 
diately on reaching the outer end of a jetty 
that pressure is released and the stream of 
water expands and swirls backward and 
inward, cutting away into the beach on its 
lee side and sweeping seaward the sand so 
caught up. The stronger the littoral cur- 
rents are, the more energetic and damaging 
they become in their reactions when im- 
peded and diverted from their natural 
course. 

The theory of the permeable jetty is 
based upon the established fact that such 
a structure will lead to far milder reactions 
while reducing the velocity of the inter- 
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rupted current sufficiently to cause the 
precipitation of a considerable percentage 
of the sand held by it in suspension. This 
result is noticeable beneath and adjacent 
to piers resting on numerous but open- 
spaced piles and extending seaward for 
hundreds of feet at many of our shore re- 
sorts. The permeable jetty, like any other 
form of beach protection, must be carefully 
designed to meet the average range of con- 
ditions prevailing at any given point along 
a waterfront. This has been convincingly 
demonstrated at some sections on one of 
the Great Lakes; and what has been done 
there may possibly be adapted to seacoast 
requirements. 

While the Great Lakes are tideless bodies 
of water, they are nevertheless virtually 
inland seas because. of their expansive sur- 
faces and their exposure to strong and even 
violent winds. The lakes also undergo 
marked changes of level, particularly over 
a somewhat protracted period, and the 
variation may amount to as much as 5 feet. 
This change, combined with the strong 
winds and the conformation of the shore, 
may contribute to destructive and exten- 
sive erosion. It has, as a matter of fact; 
and along the west shore of Lake Michigan 
from South Chicago northward along the 
continuing Wisconsin shore it has been es- 
pecially pronounced. Waves and currents 
have continually cut into the beaches and 
undermined the bluffs back of them so that 
large masses of earth and rock have been 


frequently detached and launched into the 
water. Many of the sloping beaches of 
sand have been swept away, and those re. 
maining have become steep and shingly or 
gravelly. According to eminent authorities, 
the recession of the shore line of Lake 
Michigan over a number of years has been 
at an average rate of 4 feet annually! Mani- 
festly, there is urgent need for protection: 
and the question there as elsewhere is what 
type of jetty and sea wall will best meet 
conditions? 

The west shore of Lake Michigan has 
become highly developed for industrial, 
commercial, and recreational purposes, and 
there millions of people live, have their 
gainful occupations, and seek pleasure in 
their periods of relaxation. In October 
seven years ago, when the lake was at one 
of its high stages, that body of water was 
whipped into fury by a succession of storms 
that drove the waves in battering attacks 
upon the opposing shore and the structures 
built thereon. As officially described by 
W. G. Potter, chief of the Bureau of Rivers 
and Lakes Control, in an annual report of 
the Division of Waterways of the State of 
Illinois: ‘‘Piers, jetties, and bulkheads have 
been destroyed. Concrete breakwaters 
have been ruined, roads and _ boulevards 
have been undermined and put out of 
service. Trees, lawns, and shorelands have 
been washed away or eroded, even along 
the high bluffs of the north shore. Numbers 
of large apartment buildings along the lake 
shore have been so damaged or threatened 
with damage as to cause the tenants to 
vacate.’’ Mr. Potter also described in gen- 
eral terms the different types of structures 
developed for shore protection. In the 
main they are much like those to be found 
along the seacoast of New Jersey and else- 
where upon the exposed seaboards of the 
country. For the present purpose, we shall 
quote only what he has to say about piers 
and jetties. 

“The object of both piers and jetties 's 
to stop the current which is usually from 
the north, and to cause the sand carried by 
the current to drop and to form an accte- 
tion. The main trouble with these piers 
and jetties is that in the course of a few 
years the recurrent storms usually cause 
so much damage to them that their use- 
fulness is practically destroyed. Also, with 
the rising lake level of the past few years, 
the waves have advanced so far to the west 
that they cut around the shore end of the 
protection. When this is done, the accte- 
tion previously formed is carried away, 4” 
then the waves attack the toe of the bluf 
itself causing erosion and damage of all 
kinds.”’ ; 

With all these facts in mind, it is of inter 
est to learn that a jetty has been 
recently that bids fair to increase $ 
marked degree the effectiveness of man® 
battle line against the attack of strong cur- 
rents and wind-driven waves. It is of a 
permeable type, and was developed 3 
Sydney M. Wood, who has built a number 
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of them along the lake shore of Wisconsin 
where erosion had done great damage. The 
results achieved indicate that a permeable 
jetty can be constructed in such a way as to 
meet the requirements of widely varying 
conditions—that it can be counted upon to 
help bring about the rapid upbuilding of a 
beach and, at the same time, promote ac- 
cretions of sand on the lee side which, in 
the case of the solid jetty, commonly suffers 
loss while the adjoining side is benefited. 

The successful working of the permeable 
jetty is the result of compromising with 
hydraulic forces rather than directly or 
abruptly opposing their normal flow, as 
does the impervious jetty. All such struc- 
tures should be tied to the bluff, bank, or 
inner shore in a solid manner, and made 
tight enough to arrest the sweep of water 
or waves reaching that section at high tide 
or during stormy weather. Most of them 
dip as they advance seaward, the offshore 
tip commonly being submerged or nearly 
so at the higher stages of the water. 

The latest of the Wood jetties are con- 
structed of precast-concrete members that 
can be locked together with vertical steel 
bars and arranged so as to form cribwork 
that increases in permeability from the 
shore end outward and from the base up- 
ward. This graduation in resistance is 
depended upon to meet the changing forces 
of a body of water traveling in a direction 
parallel with the shore. Currents diminish 
from the surface downward under such cir- 
cumstances, and are most erosive the nearer 
the water is to the beach. Hence, the func- 
tion of the structure is to slow up the water 
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at the different depths just enough to pro- 
mote precipitation of the solid matter car- 
ried by it and to let the stream or volume 
as a whole continue onward with a mini- 
mum of deflection from its natural course. 
The permeable jetty under consideration 
does these things: it permits the water 
flowing through the passageways offered 
by the cribwork to deposit on the farther 
side some of the sand moved by it in its 
progress. The action proceeds until the 
jetty is nearly buried by the accumulating 
sand and the beach reaches out farther and 
farther from the shore. 

The reduced resistance offered by the 
jetty as it extends outward lessens propor- 
tionately the likelihood of setting up strong 
and disturbing eddies because the tidal or 
the wind-swept current passes through and 
by that end of the structure with only 
moderate interference. Therefore, the re- 
flex swirling motion which commonly cuts 
away a lee beach will be minimized and the 
damaging reaction virtually absent. Not 
only that, but the reduced resistance en- 
ables the jetty better to withstand the 
surge of diagonal waves by tripping them, 
causing them to break, and sending them 
shoreward with diminished mass and re- 
duced power. These are not assumptions; 
but are facts based upon what the new type 
of jetty has already accomplished along the 
much exposed west shore of Lake Michigan. 

Up to the present, Mr. Wood has built 
his jetties only on that inland body of wa- 
ter; and some of the conditions there are 
decidedly different from those along a sea- 
coast where there are regular diurnal tides. 


THE TOLL OF THE WAVES 
A familiar sight along many waterfronts. This jetty of timber 
and reinforced concrete failed to withstand the battering 
attack of seas and the erosive action of coastal currents. It 
has failed progressively from its outer tip shoreward. The 


Nevertheless, he has designed permeable 
jetties to meet the physical circumstances 
of the seacoast; and their construction 
would call for the use of many of the 
mechanical aids and some of the materials 
now employed in the case of certain kinds 
of bulkheads and jetties. 

There is nothing final in engineering, and 
progress can be reasonably assured wher- 
ever the members of a profession maintain 
a state of open-mindedness. The success 
of the permeable jetty on Lake Michigan is 
heartening evidence of this; and still further 
advances may be made through the agen- 
cies of research. The public is not generally 
aware of it, but the ocean front of New 
Jersey has become a great laboratory, and 
some exceedingly interesting and revealing 
studies have been carried on there under the 
direction of the Beach Erosion Board—a 
Government organization composed of 
members of the Corps of Engineers of the 
U. S. Army, certain civilian experts, and 
others deeply absorbed in the efforts to dis- 
cover ways and means by which erosive 
waters can be combated more effectively, 
more certainly, with reasonable perma- 
nence, and at the lowest practicable cost. 
The problem is a stupendous one, and 
grows in gravity wherever man, for one 
reason or another, establishes himself 
along some shore and there opposes the 
age-old erosive actions of wind, rain, waves, 
tides, and water currents. Millions and mil- 
lions of dollars have been spent so far in 
this contest in our own country; and up to 
the present nature has won most of the 
battles. 





purpose of a jetty is to deflect coastwise currents and turn 
them seaward; also to break the force of waves that move 
towards the beach obliquely. Obviously, it must be of very 
sturdy construction if it is to endure long. 
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A general view of the work as it stood on August 31, 1936. It 
shows clearly the steel-supported trestle from which concrete 


PROGRESS PICTURE 


Tygart River Reservoir Dam 


unit of the comprehensive Pittsburgh 

Flood Control Plan which calls for the 
building of a series of dams for flood contro! 
purposes on the principal tributaries of the 
Allegheny and Monongahela Rivers, which 
unite at Pittsburgh to form the Ohio. It 
is located about 2.2 miles south of the small 
town of Grafton, W. Va., and is being built 
under the supervision of the U. S. Engine- 
ers. The work, which includes the reloca- 
tion of 12 miles of the Grafton and Beling- 
ton branch of the Baltimore and Ohio 
Railroad, involves an expenditure of ap- 
proximately $15,000,000. The Tygart 
River rises near Valley Head, W. Va., and 
flows northwestward about 110 miles to 
Fairmont, W. Va., where it meets the West 
Fork River, with which it forms the Mon- 
ongahela River. 

The project of which this dam is a part 
was instituted principally by the Pitts- 
burgh Flood Control Commission, after 
numerous floods had caused tremendous 
damage to Pittsburgh and other commun- 
ities along the Allegheny and Monongahela 
‘Rivers, both of which are subject to sudden 
‘rises. In the spring of 1907 both rivers 
rose to high stages and caused damage 
estimated at more than $7,000,000. It 
was after this that a movement was put 
underway to study the possibilities of 
controlling the flood waters. The Com- 
mission was formed in 1908 and in a report 
published in 1912 proposed 46 possible 
reservoir sites. The continual increase in 
industry and population in the area con- 
cerned has caused the potential damage 
from flood to mount higher and higher. 
Since that time Congress has authorized 
numerous reports both in regard to flood 
control and also to navigation. 


eo Tygart River Reservoir Dam isa 
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The latest report made by Government 
engineers recommends the construction of 
eleven dams and contemplates the control 
of 8,507 square miles out of 19,000 square 
miles in the Allegheny-Monongahela drain- 
age area. Combined, these barriers will 
have capacity for holding back some 
2,000,000 acre-feet of water. It has been 
estimated that the operation of the reser- 
voirs will reduce flood waters by 100,000 to 
136,000 cubic feet per second at Pittsburgh 
with a five- to ten-foot lowering of high 
crests. 

The system will, in addition, tend to pro- 
vide a sufficient flow at all times for navi- 
gation purposes. The benefits from it will 
be felt throughout the entire drainage area 
and although Pittsburgh will be given the 
greatest protection, the towns and cities 
along the Ohio River as far as Cincinnati 
will also be benefited. 

The Tygart River Reservoir Dam is the 
largest of any that are now proposed. It 
is situated 16 miles above the junction of 
the Tygart and West Fork, and was de- 
signed in the Pittsburgh Engineer Dis- 
trict Office under the supervision of the 
District Engineer, Maj. W. D. Styer, with 
C. M. Wellons in direct charge of design. 
Model studies to ascertain the type of spill- 
way section which would be best suited for 
the existing conditions were made at the 
Carnegie Institute of Technology under the 
direction of Professor Thomas of the In- 
stitute and E. P. Schuleen of the District 
Office. The reservoir to be created by the 
dam will have a capacity of about 328,000 
acre feet. When filled, it will have an area 
of 3,860 acres, and a shore line of 68.6 miles. 
The lake will extend about 12 miles toward 
the headwaters of the river. 

The dam is of the massive concrete 


straight gravity type. 


is poured. The stilling basin at the toe of the spillway sec- 
tion is shown in the left foreground. 


It will have a crest 


length of 1,850 feet and a maximum height 
of 232 feet above the foundation rock. The 
spillway section will be located centrally 
approximately over the river bed, will be 
490 feet long, and its.crest will be 23 feet 
lower than the non-overflow sections that 


will flank it on either side. 


The spillway 


capacity will be 200,000 cubic feet per 
second. The outlet works for lowering the 
pool to storage level will consist of eight 
steel-lined culverts, each 5 feet, 8 inches by 


10 feet in cross section. 


Near the upstream 


end of each culvert will be two slide gates, 
arranged in tandem. One of these will re- 
main in the raised position for emergenc) 


use. 


These culverts will be capable ol 


discharging 45,000 cubic feet of water per 


second. 


At either end of this row of cul- 


verts will be a conduit equipped with a 4 
inch needle valve. Water for downstream 
regulation of the Monongahela River for 
navigation purposes will be released through 
these at a rate that will vary with the vol- 
ume of water being discharged into the 
Monongahela from the West Fork River 
and with the needs for navigation. ° 
water will flow over the spillway, save U" 


der unusual flood conditions. 


Provision 


has been made on the right bank for two 
24-inch pipe lines to provide a water supply 
for Grafton, the pumping and _ filtering 
station of which will be located just north 


of the dam. 


In addition, two 15-foot di- 


ameter openings have been provided in the 
right side of the dam for possible future 


power generation. 


In order to prevent erosion of the rock 4 
the base of the spillway, a small auxiliary 
dam, 489 feet long and 28 feet high, 's being 
built about 200 feet downstream from the 
toe. The object of this is to provide 4 
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stilling basin and cushion for the water 
from the control outlets and overflow of the 
spillway. In addition, a steel-capped de- 
flector will be set up in front of each of the 
control conduit outlets to dissipate further 
the energy of the water discharged through 
them. 

The dam is being constructed in 34 blocks 
or monoliths, ten of which are in the central 
spillway section and are 52 feet thick along 
the axis. The abutment monoliths, 12 on 
each bank, are 60 feet thick and of various 
lengths, depending on the elevation of their 
bases. Eight of the east and 9 of the west 
abutment monoliths are founded on shale. 
These are toed into rock on the down- 
stream face for at least 15 per cent of their 
RED BANK cA] height to provide an added precaution 

against sliding. The spillway section is 
founded on a sandstone bed which is about 
15 feet thick. The material underlying the 
river bed sandstone is shale and sandstoce 
strata of varying thickness and hardness. 
CROOKED CR. MAHONING CR.| Fifteen of the 34 monoliths will rest on this 
foundation. 

Early surveys made of the foundation 
conditions revealed that the underlying 
rock was for the most part very compact 
and solid. Exploration of the foundation 
rock was made by means of 30-inch cored 
holes drilled 50 feet or more below the top 
of the exposed rock. In order to prevent 
possible seepage under the dam, a grout cur- 































tain is being placed at the heel of each 
monolith. First, holes are drilled with 
wagon drills to depths of 20 to 40 feet and 
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KNIGHT TUNNEL 


The building of the dam necessitates relocating 12 miles of branch line of the Baltimore 
and Ohio Railroad at a cost of $4,000,000. Two tunnels are included in that work. 
This is the shorter of the two, being 520 feet long. It is being lined with steel, which 
will be backfilled with concrete and also faced on the inside with the same material to 
prevent corrosion of the steel by acid in the locomotive smoke. 
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GENERAL LOCATION MAP 


Showing future reservoir area and new and old routes of the railroad line that had to 
be relocated. 


HOW THE DAM WILL LOOK 


The dam will be 1,850 feet long on the crest, of which 1,360.75 feet will be non-over- 
flow section, and 489.25 feet will be spillway. The stilling pool at the base will be 200 
feet long. The extreme height of the dam will be 232 feet. Above is an artist’s per- 


spective of the finished structure. The drawing below is reproduced from “The Mili- 
tary Engineer.” 
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grouted to refusal at pressures of 20 to 49 
pounds. Then 3-inch cored holes are drilled 
to maximum depths of 150 feet below the 
top of the foundation rock and grouted to 
refusal under 150 pounds pressure. These 
latter holes are placed along a line five feet 
upstream from the heel of the dam. In ad. 
dition to the curtain wall, the foundatioy 
for each monolith is grouted over its entire 
area to a depth of 20 feet below the top of 
the rock. 

As a result of these steps, it is believed 
that seams that occur at various horizons 
in the foundation rock will be effectyalhy 
sealed. However, as a further precaution 
against leakage through the foundation, 6. 
inch pipes are being set on 5-foot centers 
along the grouting gallery about 15 feet ip- 
side of the upstream face of the dam and 
extending down to foundation rock. In the 
event that there is a leak in the grout cur. 
tain at some future date, it will not be 
necessary to drill additional holes for grout- 
ing because it can be done through these 
pipes, which will extend to the full length 
of the dam. 

The dam, upon completion, will contain 
approximately 1,097,917 cubic yards of 
concrete, 703,176 cubic yards of which had 
been poured on August 31. Approximately 
1,750 tons of reinforcing steel will be used. 
Excavation for the dam will amount to 
more than 606,000 cubic yards of common 
and about 150,000 cubic yards of solid 
rock. On August 31, about 504,109 cubic 
yards had been excavated. 

The contract for the construction of the 
dam was awarded to the Frederick Snare 
Corporation of New York City and work 
was begun on December 31, 1934. The 
Government is furnishing all of the cement 
for concrete and grout, the needle valves, 
slide gates, butterfly valves, trashrack 
frames, culvert linings and other small 
metal parts. The first concrete was poured 
on May 28, 1935. The contract was let on 
a basis of completion in 1,080 days, or by 

December 15, 1937. The excavating 1s 
being done by the Sutton Company of 
Ashland, Ky. The Mott Core Drilling 
Company of Huntington, W. Va., is doing 
most of the core drilling. 

Concrete is being mixed in a central 
plant located upstream from the dam site. 
Aggregates are dredged from the Ohio 
River in the vicinity of New Martinsville, 
W. Va., about 85 miles away, and are de- 
livered to the work in bottom-dump fall 
road cars. Maximum sizes of the three 
classes of coarse aggregate are, respectively, 
4, 2, and 1inches. In order to secure the re- 
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quired amount of fines in the sand, it was 
necessary to install rolls on the dredge for 
crushing shot gravel. There is also a short- 
age of the 4-inch size of aggregate, which is 
the size most used. The production of the 
needed quantity results in a surplus of 2- 
inch and 1-inch aggregates. This surplus 
ig washed and stored and will be sold to 
contractors or retained for use on other 
public works projects in the region. Ce- 
ment arrives in bulk in bottom-dump cars 
and is unloaded into either of two 3,000- 
barrel storage silos or a 750-barrel bin 
above the batcher plant. All cement is 
handled by the Robinson air-actuated con- 
veyor system. It is unloaded by gravity 
into one of two 50-barrel tanks. After be- 
ing filled, the tank is closed by means of an 
air-operated door and compressed air under 
45 pounds pressure is introduced through 
small nozzles in the tank bottom. After 
equilibrium has been established, a valve 
isopened in a 6-inch delivery line and the 
aerated cement, which in this state weighs 
about 45 pounds to the cubic foot, is con- 
veyed to its assigned destination. Mixing 
water is pumped from the river into a 
0,000-gallon storage tank located at an 
devation of about 200 feet above the 
mixing plant. 

The mixing plant is largely automatic 
in its operations and one man attends to 
the batchers and mixers. There are six 
batchers, one for each of the four sizes of 
aggregate, and two for cement. All weigh- 
ing is automatic and the closing of the air- 
operated discharge doors of the batchers 
opens the doors under the storage bins and 
thereby starts recharging of the batchers. 
Red lights at the operator's station remain 
on until the correct weight of material is 
ineach weighing bin, and the batch can 
not be dumped until the light goes out. 

There are four 3-cu-yd. Smith tilting- 
\ype mixers, arranged radially around a 
central hopper into which all discharge. 
Materials are introduced into the designat- 
d mixer through a motor-operated swivel 











chute. 


Cement dust, which would affect 
the operation of delicate electrical switches, 
is kept out of the mixer room by exhausting 
it with a fan just before it enters the chute. 
Each mixer charge is mixed two minutes 
and can not be dumped sooner. A 10-pen 
electrically controlled chart records the 
weights of the materials entering each batch, 
the time of mixing, and the consistency, or 
flowability, of each batch. 

The mixed concrete is conveyed by a 36- 
inch belt from the hopper at the mixers to 
a second hopper located on a high trestle 
above the dam line. This trestle will be 
raised three times as the dam grows in 
height. From the trestle hopper the con- 
crete is loaded into 3-cu-yd. bottom-dump 
buckets, two of which are placed on a 
specially built car. A train of these cars is 
hauled by a 10-ton gasoline locomotive to 
the point of concreting, where the buckets 
are handled into the forms by rotating 
electric cranes. The system is designed to 
mix and place 180 cubic yards of concrete 
an hour, using three mixers and keeping 
one in reserve. The concrete is placed in 
either 5-foot, 8-foot, or 10-foot vertical lifts, 
on a slope of 10 per cent from heel to toe. 
It is consolidated in each form by means of 
2-man vibrators. Both air- and electric- 
operated machines have been used for this 
purpose. The largest quantity of concrete 
placed in one day, up to the time this ar- 
ticle was written, was 5,020 cubic yards, 
on August 25, last. The previous record 
was 4,569 cubic yards and was made on 
May 6, 1936. 

During the cold season, freshly poured 
concrete is protected from freezing by cir- 
culating steam through radiators formed 
on the job from 3-inch pipe. These are 
placed under tarpaulins that are supported 
above the forms at a sufficient height to 
permit workmen to clean the surface of the 
concrete preparatory to making the suc- 
ceeding pour. This cleaning consists of 
scouring the surface with streams of air 
and water from three to six hours after 





































































































the concrete is placed. 

Instruments for measuring the tempera- 
ture of the concrete over a period of years 
and for ascertaining the stresses that are 
set up because of temperature changes 
have been installed in several of the mono- 
liths and connected to panels. It has been 
calculated that the probable maximum 
temperature that will be experienced in 
the concrete will be around 115°F. 

At the present time the river is running 
through the two 10x14-foot diversion tun- 
nels in the central portion of the dam. 
These will be closed later. The branch 
line of the railroad, which follows the river 
from Philippi, W. Va., is temporarily run- 
ning directly through one of the large pen- 
stock openings of the dam. 

In addition to the services mentioned, 
compressed air is used to operate rock drills 
and pumps, and also for various purposes 
in the carpenter shops. The compressor 
house is located on the east bank of the 
river upstream from the dam site. The 
Frederick Snare Corporation operates two 
Type POC, 110-hp., direct-connected, oil- 
engine-driven compressors, a Type XCB-2 
unit which is belt driven by a synchronous 
motor, and five 12&12x10-inch steam com- 
pressors. A number of portable compres- 
sors are also employed. 

The upstream ends of the ten outlets 
through the dam will be protected with 
trashracks. These will consist of steel bars 
placed four inches apart and set in concrete. 
The outlet culverts are placed 30 feet above 
the normal level of the river and until this 
height is reached, it will be impossible for 
any water to emerge from the dam. At the 
30-foot level, the lake will be backed up 
about two and one-half miles. 

The railroad relocation involves an ex- 
penditure of about $4,000,000. The general 
contract was awarded to the Guthrie- 

Marsch-Walker Company of Chicago. Sub- 
contracts were awarded to R. W. Fimple 
Company of Fairmont, W. Va., Sutton 
Company, A. Guthrie Company of St. 
Paul, and John Marsch of Chicago. Boxley 
Brothers of Orange, Va., are driving two 
tunnels: Knight Tunnel, which will be 520 
feet from portal to portal, eight miles out of 
Grafton; and Lane Tunnel, which will be 
2,350 feet long, about ten miles out of the 
town. 

The country in this vicinity is for the 
most part rough and hilly and is broken 
up into countless little valleys. The Tygart 
River flows its entire length through one 
of these and the railroad follows it closely. 
Consequently, when the lake is formed, the 







THE DAM FROM ABOVE 


This picture was taken from the observa- 
tion platform on April 2, 1936. At the 
extreme left is the concrete mixing plant 
and leading from it to the trestle is the 
conveyor by which concrete is trans- 
ported to the latter structure. At the 
higher level it is moved in cars to pouring 
locations and placed in the forms by ro- 
tating cranes. The scar on the opposite 
hillside indicates where the top of the 
dam will be. 
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Engineers are not often given the privilege of building bridges 
over dry land, as in this case. When the reservoir fills, water 
will extend up the valley to the left. These piers will support 


present line will be under water and must 
be relocated. 

The new line will extend for a distance 
of 12 miles from Philippi to West Grafton, 
where it will meet the main line of the 
Baltimore and Ohio Railroad and continue 
on into Grafton. 

For this job, about 2,500,000 cubic yards 
of earth was excavated. This work has al- 
ready been completed and the grade estab- 
lished, and track has been laid for several 
miles out of Grafton. The inspection for the 
United States Corps of Engineers has been 
assigned to engineers of the Baltimore and 
Ohio Railroad, working under the super- 
vision of the Government resident engineer. 

The relocation necessitated the building 
of 20 bridges and numerous culverts along 
the line. The largest bridge is No. 79, which 
is located about nine miles out of Grafton. 
It is 1,200 feet long and 100 feet high and 
is built over a small valley which will be 
completely submerged by water in the 
event that the dam is filled to capacity. The 
other bridges vary in size. Thomas and 
Company of Huntington, W. Va., have 
completed all of the concrete work on 
them. 

The two tunnels are being lined with steel 
arches, made up in sections about 18 inches 
in length. These are being put in place as 
the tunnels are being driven. Both tunnels 
will be backfilled with concrete for a dis- 
tance of about fifteen inches behind the 
steelwork, and their interiors will be faced 
with the same thickness. They are being 
lined on the inside as a precaution against 
the tendency of the smoke and fumes from 
the trains to corrode the steel linings. 

At the start of the work on Lane Tunnel 
difficulty was encountered by the slipping 
of the hillside into which it was necessary 

to drive. Before the work could continue, 
it was necessary that a 100-foot open-air 
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BRIDGE PIERS 


extension be placed on the tunnel. The 
steel lining was placed as usual and was 
covered over with the 15-inch thickness of 
concrete as was originally planned. This 
section will be covered to a height of about 
30 feet with earth which will be graded in 
a direct line with the hillside forming a 
support for it. Driving of the tunnel prop- 
er can then be started, the only difference 
being that the tunnel will now enter the 
hillside at a point 100 feet in advance of 
the point of the original location. On 
August 31 about 100 feet had been driven 





RAILROAD RELOCATION 


A drilling crew having a muddy time of 
it putting down holes for blasting a cut 
during a rainy spell. The drill shown is 
an N-75 drifter on a Type FA wagon 
mounting. 


the railroad line, following its relocation. This bridge, desig- 
nated as No. 79, is 1,200 feet long and 100 feet high, being 
the largest of twenty that are being erected. 



































































on the opposite end of this tunnel and about 
300 feet on the Knight Tunnel. 

Knight Tunnel is being driven through 
solid rock. Eight Ingersoll-Rand drifter 
drills mounted on columns and arms are 
being used for this work. The material en- 
countered in Lane Tunnel is of a softer 
nature, consisting for the most part of a 
soft shale, and the greater part of this work 
is being done with ‘‘Jackhamer” ¢érlls. 
Here also a difficulty occurred, this time 
in regard to the backfilling. Owing to the 
soft nature of the shale, there was a ten- 
dency for it to fall after being drilled and 
it became almost impossible to maintain a 
permanent roof in the tunnel. Consequently 
the backfilling with concrete is be'ng done 
foot by foot. 

Compressed air for the rock drills is fur- 
nished by several large stationary and 4 
number of Ingersoll-Rand portable com- 
pressors. Boxley Brothers have in opera 
tion two stationary units, both of them 
Type XRE-2 machines of 14-inch stroke 
that are driven by synchronous motor. 
Sutton Company is operating two portable 
compressors—an XI. Model 420 and a 10x¢- 
inch Type 20. 

The dam and the relocation work to 
gether comprise one of the largest and mos! 
important projects undertaken in West 
Virginia in recent years. It is proving of 
great interest to residents and _ tourists. 
Officials at the dam estimate that 326,208 
persons visited the site from May 23, 1939 
to August 31, 1936. A special observation 
platform has been erected high on one side 
of the mountain from which a view of te 
entire work can be gained. 

Capt. Benjamin C. Fowlkes Jr ! 
charge of the operations. F. E. Barrett 
the resident engineer for the relocation 
work and has established an office ™ 
Grafton. 
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ERING into the future, architects 
and city planners foresee the time when 
letters will be delivered to and collected 

from tenants in large office buildings by 
pneumatic tube systems. By utilizing such 
fgcilities, it is estimated that mail could 
te distributed or dispatched in one-twen- 
tieth the time that is now ordinarily re- 
quired. 

Although the scheme is yet but a brain 
child, its details have been worked out 
rather completely by Edward F. Allodi, a 
New York architect. Mr. Allodi visualizes 
trunk pipe lines beneath the streets con- 
necting the skyscrapers of the future with 
the post office. In the buildings themselves 
there would be basement sub-post offices, 
operated and manned by the Government. 
From these, in turn, a system of tubes 
would extend to all offices in the building. 

That such a system is feasible there is no 
doubt. For more than 40 years, double 
lines of pneumatic tubes have been trans- 
porting mail between the main post office 
in Manhattan and various sub-branches in 
the different boroughs of New York City. 
Cylindrical metal carriers that hold about 
(0 letters each are propelled through them 
ata speed of 30 miles per hour. Likewise, 
inter-ofice pneumatic systems have been 
successfully used for many years by de- 
partment stores, banks, newspaper offices, 
the New York Stock Exchange, and other 
institutions. 

Whether the proposal can be justified 
fom an economic standpoint will depend 
considerably upon the trend of future 
building. If we are to continue to erect 
huge and lofty buildings, pneumatic mail 
delivery will perhaps prove practicable. 
The day-time population of such a struc- 
ture often equals that of a sizable city. The 
Metropolitan Life Insurance Building can 
accommodate 30,000 persons, the Empire 
‘ate Building 25,000, and the Chrysler 
Building 20,000. 

Indications are that this tendency to- 
vards centralization will continue, but on a 
‘ntrolled basis. Zoning laws will likely 
limit the number of tall buildings within a 
sven area. Students of city planning be- 
lieve that skyscrapers will be relatively far 
‘part and that in the intermediate spaces 
the buildings will be lower, probably not 
‘ceeding 20 stories. They are of the opin- 
im, however, that business will tend to be- 
‘ome more and more concentrated in the 
“iger structures because of the advantages 
ad conveniences that they offer. In the 
“ent that these prophecies should come 
true, it would be possible to lay out a trunk 
eupetic System adequate to serve exist- 
= future needs, for it would be known 
ge just how many skyscrapers 
Phe be expected ultimately to appear 

4 given street. 

7 Part of the broad scheme that will 

ly be realized even before pneumatic 
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Compressed Air: Our Future Mailman 


service to individual buildings is started is 
the linking of air mail ports of large cities 
to their general post offices. Already this 
has been seriously considered in New York, 
Boston, Philadelphia, and other cities. 
Under present conditions, trucks are em- 
ployed for this service and as the airports 
are frequently several miles distant, much 
valuable time is lost. The transmission 
would require only a few minutes by tube. 
Moreover, if weather conditions were 
found to be unfavorable for flying, the mail 
could be returned to the post office almost 
immediately and placed aboard a train. At 
present, several hours is sometimes re- 
quired for the round trip and the mail 
misses the first train out. 

Assuming that such a system as we have 
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outlined is installed in New York, the sub- 
post offices in the larger buildings will be 
in service 24 hours a day. Incoming mail 
will there be sorted and dispatched by tube 
to the respective offices in the building. 
Similarly, outgoing mail will be segregated 
in the sub-post offices and dispatched to 
the general post office, to railroad stations 
or to airports, as the case may be. It is 
contemplated that the tube systems within 
the buildings will be operated by the build- 
ing owners. 

If and when the pneumatic mailman 
makes its appearance, it is conceivable that 
a letter written by a man on the fiftieth 
floor of a Manhattan skyscraper will be on 
its way across the continent by airplane 
within 15 minutes of the time it is mailed. 





HOW SKYSCRAPER MAIL MAY SOMEDAY BE HANDLED 


Artist’s drawing that illustrates the different elements in a pneumatic tube system 
serving a large building. Trunk lines are shown connecting the structure with the 
post office and with the airport. The basement of the building would house a sub- 
post office with a staff for sorting and dispatching both incoming and outgoing mail. 
Collections and distributions within the building would be made by means of a tube 
system operated by the owner for the benefit of his tenants. Although the idea seems 
a bit fanciful now, it is entirely feasible. The practical economy of it is yet to be de- 
termined, but experience has proved that every important increase in the speed of 


handling mail has increased postal receipts. 


It has likewise increased employment. 
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CHEURFAS DAM DURING OPERATIONS 


A “Calyx”’ core drill is shown on the crest of the structure, at the left, 
putting down one of the 94-inch holes that extend through the 
masonry and into the foundation rock for the placing of mooring 


cables. As the water behind the dam was needed for irrigation, the 
work had to be carried on without draining it. The dam has an ex- 
treme height of about 107 feet above the foundation. 


Tying Down a Weakened Dam with Steel Cables 


HE unusual procedure of literally tying 
A i masonry dam down to its foundation 
as 2 precaution against failure has been 
successfully carried out in the case of a 
structure on the Cheurfas River in Algeria. 
By this means, an additional load of about 
84 tons per running foot at the crest has 
been applied to the weight of the dam. 
This has made it possible to increase the 
storage level of water ten feet above the 
original full capacity of the reservoir. 
The method consisted of drilling vertical 
holes from the dam crest entirely through 
the structure and into the underlying rock. 
Cables were then placed in each hole, their 
lower ends grouted into the foundation, 
and the upper ends sealed in concrete blocks 
and placed under tension. The scheme was 
devised by A. Coyne, chief engineer of the 
French State Road and Bridge Service, and 
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has been applied in two instances other 
than the one mentioned. The Fergoug Dam, 
also in Algeria, was similarly moored, ex- 
cept that new crest masonry was tied down 
to the old base masonry instead of to the 
underlying strata. The La Jument light- 
house, on the West Coast of France, not 
far from Brest, was pinned to the rock on 
which it rests, the cables being run from 
the basement of the structure 100 feet into 
the hard gneiss rock beneath it. In all three 
cases, the holes for the cables were made 
with a ‘“‘Calyx’’ core drill, as it met the re- 
quirements of producing large-diameter 
bores of sufficient depth without shattering 
or disturbing the masonry or the founda- 
tion material in any way. As the procedure 
was essentially the same in each instance, 
the work done at the Cheurfas Dam will be 
described as illustrative of all three. 


The Cheurfas Dam has a maximum 
height of 107 feet above its foundation and 
was built for irrigation purposes in 1882 
In 1895 a flood washed out the right abut 
ment and part of the dam on that side 
The damaged section was reconstructed 
but instead of replacing it on the original 
line, it was run upstream at an angle of 9- 
degrees from the latter. The completed 
structure then took the form of a V, WH 
its point downstream. This change ¥* 
made to secure a safer abutment. 

The failure of a nearby dam during 4 
flood in 1927 brought about an investis® 
tion of the Cheurfas structure that resu!? 
in its being reported unsafe. It was foun 
that, because of insufficient crose-secuh 
the masonry was placed under wel 
when the reservoir was full, that she ae 
way capacity was not large enough, ¢ 
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the anchorage was weak, that there was 
seepage along the abutments, and erosion 
at the toc of the dam. 

Various possible methods of strengthen- 
ing the structure were considered, and the 
one adopted was found to be about one- 
third as costly as the alternate acceptable 
proposal of carrying on delicate operations 
in the foundation rock. One of the require- 
ments was that the work should be carried 
on without draining the water from behind 
the dam, as it was needed for irrigation. 

An M-3 ‘‘Calyx”’ core drill was set up on 
the crest and drilled 91% - inch - diameter 
holes through the masonry and to a depth 
of 72 to 80 feet into the limestone, sand- 
stone, and marl foundation rock. The 
maximum penetration was nearly 200 feet. 
These holes were spaced about 13 feet 
apart. 

Acable assembly, made up of 630 special 
steel wires of about 3¢-inch diameter, was 
placed in each hole and its lower 23 feet 
grouted into the underlying rock. The cable 
was made up with the individual wires 
straight and parallel, rather than in the 
form of a twisted wire rope. The wires 
were made from steel having an ultimate 
tensile strength of 156,000 to 185,000 
pounds per square inch. Each cable was 
assembled by means of special towers erect- 
edon the crest of the dam. The core was a 
linch pipe, the purpose of which was to 
convey the grout to the bottom of the hole. 
The wires, previously stressed to their 
dastic limit, were then arranged around 
the core by passing them successively 
through three platforms on the tower. 
Fach platform had 630 holes, one for each 
wire, arranged in concentric circles, the per- 
forated area decreasing progressively down- 
ward. The wires were coated with bitumen, 
and were bound together at intervals of 20 
inches with ligatures of annealed steel. 
When thus assembled, the cable had a dia- 
meter of 6 inches. Save for the bottom 23 
feet, which was grouted in place, and the 
top few feet, it was then spirally wrapped 
with sailcloth that had been impregnated 
with a patented bituminous compound. 

This was bound with a cord of aloe fibre. 

Next a coating of plastic bitumen about 
08 inch thick was applied, and a sailcloth 

sheath completed the protection against 

‘orrosion. The entire assembly was about 

Sinches in diameter. 

As the bottom 23 feet of the cable was 
left bare and was bound by only one liga- 
lure at its middle, the wires bulged outward 

th above and below the ligature when 
the cable was bottomed, and the bore hole 

Was enlarged in its lower section to accom- 

modate this larger diameter. A non-cor- 

“sive, white-metal tip was applied to the 

lower extremity of the cable, and a cement 

lar Was formed just above the bare 
section. 

Rope assembled, a cable was lowered 

€ bore hole and water was pumped 
gh its central pipe. When clear water 

‘peared in the annular space between the 

and the walls of the hole, a grout 
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assembling 630 wires around a central 
grouting pipe and was protected with 


a multiple sheathing. 


mixture consisting of equal parts of cement 
and water was introduced through the same 
pipe until it began to overflow at the top of 
the hole. 

After the grout had set, the .top of the 
cable was embedded in a concrete ‘‘cap- 
stan” block. This work was done very 
carefully, each wire being handled individu- 
ally and its end hooked. A special frame 
was used in this work. The concrete was 
made of selected materials, was poured into 
metal forms surrounding the flared cable, 
and was worked into the close net of rein- 
forcement by means of a special type of 
“point vibrator.” 

Sufficient time was allowed for harden- 
ing of the grout and the concrete capstan, 
and the cable was then placed in tension by 
three 440-ton hydraulic jacks placed under- 
neath the capstan and bearing against the 
crest of the dam. As the upper portion of 
the cable was sheathed, it was free to 
move inside its protective casing, while the 
bottom 23 feet was firmly bound to the 
foundation rock. The stress was applied in 
three stages: first up to a tension of 330 
tons, next to 770 tons, and finally to 1,100 
tons. The purpose of this procedure was to 
minimize the shearing stresses in the 
masonry of the dam in the segments be- 
tween anchoring lines. After the final 
stressing, cast-steel chocks were placed 
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under the capstan for permanently support- 
ing it. 

Needless to say, the work had to be very 
carefully done. Each of the 37 cables has 
pent up in it about 650,000 foot-pounds of 
potential energy and if one of them should 
suddenly become loosened at either end, 
serious disturbances in the masonry of 
the dam would result. It is planned to 
check the tension on the cables periodi- 
cally by replacing the jacks in their original 
positions and heaving the concrete mooring 
blocks slightly from their supports. It is 
considered possible that some of the weaker 
strata in the foundation rock may even- 
tually fail, but there is no real cause for 
alarm even if this does happen, as the 
original tension can be reimposed on any 
affected cables with the jacks. Some of the 
cables have been in place nearly three years, 
and no evidence of failure has appeared. 

The operations at the Cheurfas Dam 
were carried out by the French firm Son- 
dages Etanchements—Consolidations (Pro- 
cédés Radio). The total cost was around 
$330,000. 
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A GIANT STARTS WORK 
ee GENERATION of power at Boul- 
der Dam was started on Septem- 
ber 11, five years and five months 
after Six Companies Inc. sent 
their advance guard of workmen to pitch 
their tents on the austere cliffs of Black 
Canyon. The formal inauguration of the 
production of electricity was little more 
than a gesture as compared to what is to 
come. Only one small 3,500-hp. turbine that 
will supply power for local needs and for 
nearby Boulder City was placed in opera- 
tion. On October 9, one of the eventual 
fifteen 115,000-hp. units started turning. 
The power it produces is flowing through a 
287,500-volt transmission line to Los An- 
geles. For the present, four such units are 
being installed, and all of them will be 
operated by the Bureau of Power & Light 
of the City of Los Angeles. In addition, one 
of the eventual two 55,000-hp. units is be- 
ing placed. It will be operated by the South- 
ern Sierras Power Company. A second 
3,500-hp. generator for the use of the Gov- 
ernment is also going in. Before the year is 
over work will be started on the installation 
of two 115,000-hp. units for the use of the 
Metropolitan Water District of Southern 
California. Their output of power will be 
employed chiefly for operating the pumps 
that will raise some 11,000 gallons of water 
per minute to a height of 1,300 feet to lift 
it over the mountains on its way to Los 
Angeles. 

When all these generators are operating, 
the quarter-mile-long, 125-foot-high power 
house will have a capacity of 752,000 horse- 
power, as compared with its ultimate peak 
capacity of 1,841,000 horsepower. The lat- 
ter quantity represents enough electric en- 
ergy to light a 40-watt globe in every 
household in the United States. 

It is significant to note that the Govern- 
ment will operate only two small generators 
in the entire plant and that the power from 
them will be solely for local service. All the 
larger units will be operated by private 
interests. The Government will sell them, 
not power, but the falling water at the tur- 
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bines. Moreover, the operators will repay 
the cost of the generating equipment to 
Uncle Sam in ten equal annual instalments. 

When the plant was placed in operation 
on September 11, a test was made of the 
canyon wall outlet works. Discharging 
through 84-inch needle valves, six streams 
of water, each of 5,000 second feet, cata- 
pulted from a height of 180 feet on either 
side of the gorge and met in midair. It is 
expected that the opening of all twelve 
valves in unison will be a rare occurrence 
in the future. 

The inauguration of power generation at 
the dam coincided with the meeting of the 
World Power Conference in Washington. 
In the presence of that group, President 
Roosevelt threw a switch that gave the 
signal to turn on the water. 





BRINGING THE HEAVENS CLOSER 
W ORK is progressing steadily on 
i the construction of the world’s 
most powerful astronomical tele- 
scope, which is to be housed atop 
Palomar Mountain, in San Diego County, 
California. This is the instrument that will 
use the 200-inch mirror disc that received 
wide publicity in connection with its cast- 
ing by the Corning Glass Works at Corning, 
N. Y. 

The construction of the telescope and the 
observatory that will house it constitutes a 
bigger job than is ordinarily realized. Al- 
ready, more than eight years have elapsed 
since the Rockefeller Foundation appro- 
priated funds for the project and probably 
four more years will be required to bring 
the undertaking to a conclusion. The mam- 
moth glass eye that is to form the light- 
gathering medium for the telescope is now 
undergoing grinding at the California In- 
stitute of Technology at Pasadena, Calii 
Three years will be devoted to that work 
which is being carried on in a specially con 
structed optical laboratory that is lined 
with cork and from which sunlight is ex 
cluded. These and other precautions are 
being taken to control the room temper t- 
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ture within close limits. The disc is ground 
only a little each day, the operations being 
stopped as soon as the temperature rise 
approaches the point where it might set 
up stresses in the glass. 

Five years were spent in searching fora 
site for the observatory. The location chosen 
is at an altitude of 5,568 feet. It is now vir- 
tually inaccessible to vehicles, and approx- 
imately 15 miles of highways are being con- 
structed to it by San Diego County and the 
California State Division of Highways. 
When it is made ready for the trip to the 
mountain top, the glass disc will be 22 feet 
wide, 22 feet long, and 8 feet high and will 
weigh 50 tons. As other parts of the tele- 
scope will also be of great size and weight, 
the roadway will have to be of a high 
standard. 

The observatory will be located on 4 
720-acre tract and will be the center struc- 
ture in a miniature city. There will be cot- 
tages for the staff and visiting scientists, 4 
power house, water-supply system, etc. All 
will be termite, fire, and earthquake prod. 
An airport will also be built on the plot. 

The telescope will stand within a dome 
135 feet in diameter. By moving shutters, ! 
will be possible to open a gap in the walls 
and roof 30 feet wide to form a window for 
observations. 

The tube of the telescope will be 20 feet 
in diameter, 60 feet long, and with the 
mirror, will weigh 125 tons. The moving 
parts of the whole assembly will weigh 42 
tons. 

The magnifying power of the telescop 
will be but moderate. Its superiority over 
existing instruments of its kind will come 
from the immense light-gathering capaci! 
of the 200-inch mirror at its base. Th 
human eye, with its pupil of only about on 
fitth inch diameter, can distinguish som 
6.000 heavenly bodies. Aided by the new | 
telescope. it will be able to see 1,500,000 
them. Some of these are estimated cf 
1,200,000,000 light years distant from the 
earth. The moon, which is about 24, 
miles from the earth, will appear as thoug 
it were only 25 miles from the observer 
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General Electric Company 
flydrogen- is building a 40,000-kw. 


Cooled = generator that will be cooled 
Generator with hydrogen instead of 
air. Because of its lower 
density, hydrogen reduces windage losses. 
It also conducts heat from the windings 
faster than does air. The tight construction 
that is necessary to prevent the hydrogen 
from escaping and air from entering also 
produces such advantages as the exclusion 
of dust and moisture. Its chief disadvan- 
tage is the hazard that arises from the fact 
that a mixture of hydrogen and air is ex- 
plosive. To guard against the admission 
of air, the hydrogen within the housing is 
kept under a pressure greater than atmos- 
pheric pressure. This pressure is main- 
tained by an automatic regulator. When- 
ever it becomes necessary to shut down the 
machine, the housing will be scavenged 
with an inert gas before air is admitted. 
The air will, in turn be expelled before a 
new charge of hydrogen is introduced. The 
generator, which will be the largest ever 
built for operation at 3,600 rpm., will be 
installed in the Logan, W. Va., plant of the 
Appalachian Electric Power Company. 


x * + 


A steam-electric locomo- 


New tive is the latest develop- 
Type of ment in the railroad 
Locomotive traction field. General 


Electric Company is 
building the first one for the Union Pacific 
Railroad, and will have it ready for testing 
early in 1937, It will consist of two units 
or cabs, each of 2,500 horsepower, but ar- 
ranged for operation as one unit. The total 
of 5,000 horsepower will exceed that of any 
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locomotive of any type previously built. 

The locomotive will operate on the 
principle of the diesel-electric units that 
have proved so popular. Steam will be 
made in a new, automatic-type steam 
boiler. It will be used to operate a steam 
turbine which will be connected, through 
reduction gears, to a high-speed, direct- 
current generator. The electrical energy 
thus produced will run traction motors 
geared to the axles. There will thus be few 
reciprocating parts. 

Fuel and water requirements will be 
lower than for conventional steam loco- 
motives and the availability for service 
will be higher. Because of the latter factor, 
it is anticipated that when used on long 
passenger train runs, the new locomotive 
will operate from 200,000 to 300,000 miles 
a year. 


x * * 


In this era of high-speed 


Quarrying mechanical rock drills and 
Methods’ effective explosives, it is 
of Old _—_ difficult to comprehend that 


until a little more than half 
a century ago the breaking of rock was ac- 
complished by almost primitive methods. 
We quote from a paper that Paul B. Rein- 
hold of Pittsburgh presented at Harris- 
burg, Pa., on the occasion of the observance 
of the one-hundredth anniversary of the 
founding of the Pennsylvania Geological 
Survey: 

“Those of us familiar with the quarrying 
of stone currently can hardly realize the 
crude methods employed a hundred years 
ago. The drill was a plain pointed bar. The 
only power was an ordinary sledge. After 
the hole was drilled, and after many hours 





“Stupid! You’ve built the dam in the wrong canyon.”’ 





of arduous labor, a wooden plug of highly 
porous nature was inserted in the hole. 
Water was added and the wooden plug 
caused to expand. After this operation was 
repeated several times, the stone would 
gradually crack and break from the main 
ledge. Later, lime was substituted for the 
wood, and the expansive qualities of the 
lime would bring about the cracking with 
greater rapidity. It was not until 1857 that 
Lamont du Pont was granted a patent for a 
new formula for black powder. This con- 
stituted the only blasting agent we had 
until 1872. About that time, Alfred Noble, 
of Sweden, came to America as a mechan- 
ical engineer with John Errikson of ‘The 
Monitor’ fame. He developed a mixture 
known as nitroglycerin. This was one of 
the outstanding forward steps in the pro- 
duction of stone.” 
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There are descending cur- 


Polar rents of air in the Antarctic 
Wind regions that are so persis- 
Power tent that they have been 


called air rivers. Attention 
has been drawn to them by E. Debenham, a 
British scientist, who believes there is a 
possibility that they may someday be used 
as a source of power. It is entirely con- 
ceivable, he says, that in some remote fu- 
ture time when our coal and oil resources 
have been exhausted and our available 
water power has been utilized, these great 
air streams may be harnessed. In the little 
known Adélie Land, a current of air at 
least 50 miles wide and probably hundreds 
of feet deep moves almost constantly at an 
average speed of 50 miles per hour. In it 
there is believed to be the potential power 
of a Niagara. 


) 2 


More than 50 years ago, 


Hunting Andrew Carnegie, Cornelius 
“Lost”? Vanderbilt, and others spent 
Railroad a sum estimated as high as 


$10,000,000 building a rail- 
road that never operated. It was intended 
that it should compete with the Pennsyl- 
vania Railroad between Pittsburgh and 
the East. Surveys were made as far as 
Harrisburg and considerable actual con- 
struction work was done, including grading 
and the boring of several tunnels. The 
project was abandoned, however, before it 
reached the rail-laying stage. During the 
intervening years, the right of way has 
grown over and nobody knows just where 
it originally ran. Engineers of the Pennsyl- 
vania State Highway Department are now 
engaged in searching it out. The idea has 
been advanced that it might be used as the 
route of a super-highway. 
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BRIGHT-RED arrow of tin, fastened 

to one end of an ordinary spring clothes- 
pin, affords a simple but sure check against 
exceeding a specified pressure or against a 
deviation from that pressure. Held to the 
gauge rim by the clothespin spring, the 
arrow is set to point at the desired figure on 
the gauge scale. Then, even though the 
man in charge be too far away to discern 
the scale reading or to come within a minor 
division of it, he can and does readily per- 
ceive when the gauge hand and the arrow 


Detachable Arrow Simplifies Gauge Reading 


point are in line. Or, if the conditions of 
operation call for holding a certain pres- 
sure, he will note the break as the hand 
leaves the arrow and can make the neces- 
sary regulation without losing time trying 
to find a convenient place from which to 
read the exact scale figure on the gauge. In 
cases where reflections from windows or in- 


terior lights cause the glass front of the 
gauge to become a shimmering surfagp 
that makes reading difficult, the arroy 
permits an instant check. Being merely 
clipped to the rim, this ingenious indicator 
may be easily removed or its position 
changed without marring the finish of the 
gauge case. 


Electric Marking Tool 


QDENTIFICATION marks that or- 

dinary wear and tear will not eradicate 
can, it is claimed, be made on metallic and 
nonmetallic materials by a new tool, the 
Ideal Electric Marker, which is handled 
like a pencil. It is 634 inches long, includ- 
ing the point; weighs 2 pounds; and the 
standard unit operates on 110-volt, 60- 
cycle alternating current. It comes com- 
plete with a 6-foot extension cord and a 
switch, and is ready for service as soon as 
the connection with the ordinary lighting 
circuit is made. With the exception of case- 
hardened steel and the like, which require a 
special point, the standard marker is suit- 
able for writing on all metals and their al- 
loys, glass, ceramics, hard rubber, plastics, 
etc., cutting a clean line right into the sur- 
face without sticking. The tool is the prod- 


uct of the Ideal Commutator Dresser Cop. 
pany and costs $10 and $14, respectively, 
the latter including the special point, 











Concrete Bricks from Surplus Aggregates 


ACED with the problem of carrying on 

hand large stock piles of surplus materi- 
als, the Riverside Sand & Gravel Company, 
Inc., of Thiensville, Wis., has turned to a 
side line that promises to become a very 
profitable one. Most of the company’s 
business is in masons’ and plasterers’ sand, 


which is obtained by dredging. The plant 
has a capacity of 100 cubic yards hourly, 
and as many as nine different gradings, in- 
cluding a large proportion of fine aggre- 
gates, are stock piled in the course of the 
operations. In filling an order for 34,000 
cubic yards of large gravel, for example, as 





AIR LINE 





CUSHIONED WITH COMPRESSED AIR 


Our drawing shows an elbow for pneumatic and hydraulic conveyors—the part of 
such systems that is subjected to most wear and tear. The reason for this is that the 
material carried has a tendency to travel in a straight line, causing it to strike against 
the metal wall and to eddy wherever there is a bend in the system. To prevent the 
damage done in this way it is the practice to line the bends with rubber which, how- 
ever, has to be renewed in time. The new elbow accomplishes this with a cushion of 
compressed air, which is interposed between the bulk or other material transported 
and the outer side of the bend, the one most affected. The air, as the illustration in- 
dicates, is introduced at a number of equidistant points through short pipe connections 
which tap the supply line paralleling the conveyor. It is also claimed for the air cushion 
that it prevents the congestion that is now apt to occur at those points. The elbow is 


patented, and is of German origin. 





much as 20,000 cubic yards of torpedo 
sand—l4 inch minus—was delivered by 
the flume before the run was completed. 
What to do with this materia! was the 
question. The supply far exceeded the 
demand; and, besides, it took up valuable 
space. 

The answer is concrete bricks; and they 
are now being manufactured on the prem- 
ises. The plant stands close to the piles of 
fines, and makes use of all the torpedo sand 
that accumulates in the production of the 
marketable aggregates. It is equipped with 
a “Dunbrik” maciine’that has an hourly 
capacity of 1,800 bricks, and is at present 
being run seven hours a day to provide a 
stock of 500,000 common and face bricks— 
a stock that is to be maintained. 

As a result of this comparatively moder- 
ate business venture, the Thiensville plant 
presents a much different picture today 
than it did prior to March of this year when 
brick-making was begun. In the past 
operations have been seasonal: dredging 
has to be discontinued during the winter 
months because of the severe weather in 
that part of the country. Now, aside from 
putting a left-over material to profitable 
use, shutdown will be obviated, as it 8 
planned to manufacture bricks during that 
period. What is more, indications are that 
that end of the business will not be co 
fined to winter, as sales have already - 
ceeded all expectations. The plant's within 
convenient trucking distance of Milwaukee, 
which is at present experiencing something 
of a building recovery. 
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ANAGEMENTS of large industrial 
plants which are periodically painted 
inside and out to keep them neat and in 
good condition, may be interested in a 
practical safety scaffold designed at the 
Brave, Pa., station of The Peoples Natural 
Gas Company. The platform has effectually 
overcome the hazards which in the past 
haveattended the painting of the undersides 
of the sloping roofs of the company’s lofty 
compressing stations, and no difficulty is 
now experienced in getting men to do the 
work. 

Before the new scaffold was introduced, 
the painters stood on planks that were sus- 
pended by hooks between the roof trusses— 
the shifting of both planks and hooks being 
done by the men clinging to the trusses. 
Now they have been provided with a firm 
foundation which is mounted on the travel- 
ing crane that extends from side to side of 
the buildings and permits moving the plat- 





The average yearly rust bill of the United 

States is estimated at $1,000,000,000, a 
sum equal to the interest on the public 
debt of the nation. 


Instead of dry ice, a well-known manu- 
lacturer of tractors uses hot oil to assure 
the necessary tight fit between certain 
metal parts without subjecting them to 

ful strains. Take, for example, the 
tollet bearing on the rear-wheel shaft of 
sucha machine. In that case the inner cone 
the roller bearing is placed in a bath of 
al that is maintained at a temperature 
fanging from 160 to 180°F. by means of an 
fle immersion heater equipped with 
Ostatic control. When it is properly 
“panded the bearing slips easily over the 
t, shrinking as it cools and resulting in 
‘uniformly tight fit. 


Men engaged in breaking up scrap are 
~suarded in one foundry by a steel bar- 
"et that stands between them and the fly- 
ing fragments, The work is done in a steel 

ber, 10 feet in diameter and 10 feet 
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PAINTING WITH SAFETY 


The crane-mounted scaffold which was 
designed by H. W. Hoffman, chief en- 
gineer of the Brave, Pa., plant of The 
Peoples Natural Gas Company. It is seen 
here at close range in the lowered (top, 
left) and in the raised position (top, right), 
as well as in service. It is used to paint 
the ceilings of compressor stations. 


Industrial Notes 


tall, in the side of which is a door and on the 
roof of which is set a stack 10 feet high and 
2 feet in diameter. The heavy scrap is de- 
posited at the opening by a boom derrick 
and then pushed into the housing and 
directly beneath the centrally disposed 
stack in which the drop ball is suspended 
from a cable. The weight is released by 
pushbutton control. 

Metal joints can be permanently re- 
paired, it is claimed, with Alumaweld solder 
and flux, two new products of the Aluma- 
weld Company of America. Soldering ‘is 
done with the conventional tools and at 
low temperature; but it takes a high tem- 
perature to effect remelting. Although it 
can be used with any kind of solder, the 
flux in combination with Alumaweld is 
said to give better results because the latter 
has a tensile strength of 12,000 pounds per 
square inch. The patch or joint thus made 
can be worked, machined, and plated. 


For metals that require selective hard- 
ening, Grapho Products, Inc., has put on 





form easily and without any effort on their 
part as painting progresses. 

The scaffold consists essentially of a 
flight of steps 5 feet wide and long enough 
to reach, in the case of the company’s 
Brave Station, from the eave to the ridge 
of the roof, making it possible to cover 
each of its bays with but two set-ups. It is 
flanked by guard rails which are parallel 
with the roof when the structure is in 
painting position. Each step constitutes a 
working platform from which the ceiling 
can be conveniently reached. The entire 
scaffold accommodates from five to six men 
and can be lowered at one end while in 
service. This is necessary at the Brave 
plant in order to enable it to pass beneath 
the bottom member of the trusses which is 
but 15 inches above the crane. Raising 
and lowering is effected by a wheel—much 
like the steering wheel of an automobile— 
and is done by the painters. 





the market what it terms a Kwik-Cote 
copper-plate solution. It is applied to the 
parts that are to remain soft either by dip- 
ping or by a stiff brush, and permits placing 
the work almost immediately into the car- 
burizing pot. It is claimed that a sclero- 
scope hardness variation from 80 to 30 can 
be obtained by its use, as well as a posi- 
tive hair-line separation of hardness. The 
solution is suitable as a base for nickel or 
chrome plating. 


Tap holes of open-hearth furnaces can be 
effectively cleaned with compressed air by 
means of a new device the outstanding 
feature of which is a blower that provides 
both a forward and a back blast. It con- 
sists of a 3-pound, conical-shaped steel 
casting in which are nine holes for the dis- 
charge of air, one in the nose and eight in 
the rear, and is attached to a length of %- 
inch pipe bent at a point about 5 feet back 
from the blower. Itis said to assure straight, 
clean tap holes, and to do the work without 
hazard in about one-third the time that 
it takes to do it by digging. 
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CONCRETE WITH THE 
PROPERTIES OF WOOD 


Y SUBSTITUTING sawdust for ag- 

gregates, a Polish engineer, B. J. Kopel- 
ewicz, has produced a new kind of concrete 
that has made it possible for him to intro- 
duce a change in housebuilding methods. 
It is being manufactured under the trade 
name of Cemunit in Poland and in Eng- 
land, and is being used in both those coun- 
tries in the form of slabs and beams. In 
addition to sawdust and cement, the mix 
includes sand. The material, despite the 
inflammable sawdust, is termed fireproof 
because it can withstand a temperature of 
1,832°F.; it absorbs sound; can be sawed or 
turned like wood; and does not split nor 
crumble when nailed. 

In the case of a house erected according 
to the inventor’s plans, the weight rests on 
steel and timber framework, and the in- 
tervening spaces are filled in with double 
walls of Cemunit separated by an air space 
—the outer wall being approximately 3 
inches thick and the inner one about 2 
inches. As the surfaces of the slabs are 
smooth, they can be readily plastered, 
painted, or papered. The wood-concrete 
also makes an excellent jointless flooring, 
and as such, as well as beams, has been 
employed in the construction of the new 
Prudential Insurance Company building 
in Warsaw. 


U. S. ANNEXES ‘“‘NO MAN’S LAND”’ 


STRANGE as it may seem, a piece of 

land in Colorado that is larger than the 
state of Delaware was never formally made 
a part of the United States until the past 
summer. It is 90 miles long by some 30 
miles wide and lies between the western 
boundary of the territory included in the 
Louisiana Purchase of 1803 and the north- 
ern and eastern boundary of the state of 
Texas as it existed at the time of its annex- 
ation in 1845. 

The fact that this strip had never been 
legally annexed to the nation became known 
a number of years ago but as there was no 
question as to the allegiance of the people 
who lived in it, nothing was done about it. 
As time went on, however, it was realized 
that the situation was one that should be 
corrected and a movement towards that 
end was started by the Woman’s Club in 
the mining town of Breckenridge, which lies 
in the area concerned. 

A delicate legal question existed as to the 
citizenship of the residents in the strip and 
as to the validity of titles toland. United 
States Attorney General Homer S. Cum- 
mings was asked for an opinion upon these 
matters. After studying them for some time 
he ruled that neither the citizenship nor 
the titles were jeopardized. 

This “No Man’s Land’’, as it has 
been known, lies in Grand and Summit 
counties, about in the center of the state. 
It was first settled in 1849 by goldseekers 
who stopped off on their way to California. 
Finding the stream gravels rich in gold, 
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they remained. It is claimed that the first 
dredge ever built was placed in service at 
Breckenridge. Dredging has continued 
there from that day to this, with only oc- 
casional interruption. 

Ceremonies marking the annexation were 
held at Breckenridge on August 6. An 
American flag and a Colorado state flag 
were raised and the forgotten territory was 
proclaimed a part of the United States, of 
Colorado, and of Grand and Summit 
Counties. 


INDUSTRIAL SNOW PLOW 


O MEET the need for snow-removal 

equipment around industrial plants, 
piers, and similar locations, the Easton Car 
& Construction Company, of Easton, Pa., 
has developed a blade plow that is designed 
for attachment to any high-lift or low-lift 
industrial truck. Designated as the Silver 
Blade Snow Plow, it consists of a blade 54 
inches long and 24 inches high which can be 
mounted on any standard power-lift truck 
platform by means of a clamping device. 
The blade is mounted on a pivot and equip- 
ped with a shear pin that releases it when- 
ever any solid obstruction is met, thereby 
protecting the truck. Ordinary shocks are 
absorbed by a spring that can be pre-loaded 
to suit conditions. Adjustable shoes at the 
bottom of the blade provide a riding sup- 
port for it. The blade can be set so as to 
push snow straight ahead, or to either side. 
It can be raised when not being used 





A PENCIL-LIKE OILER 


It looks like a pencil but is an oiler pro- 
vided with a clip so that it can be conven- 
iently carried around in the pocket avail- 
able for service when required. It is made 
by V. R. Hall Products Company, and is 
designed for domestic, office, and industrial 
use. It is said not to leak; to eliminate 
wastage; and delivers the oil in one-tenth 
drop or multiples just where desired, the 
spout reaching places that are normally 
inaccessible. The Presto Positive Oiler, as 
it is called, costs $1.50 postpaid. 


BAY CITIES TO CELEBRATE _ 
OPENING OF GREAT BRIDGE _ 


TH E $77,000,000 San Francisco-Oalland. 

Bay Bridge will be formally opened og 
November 12 and will be celebrated by. 
a festival that will last three days. From the 
Ferry Building at its foot to the Civic Ce. 
ter, Market Street, San Francisco, will he 
decorated to represent a continuation of 
the bridge. Small-scale reproductions gf | 
famous bridges will span eight street inter. 
sections, with sufficient clearance beneath | 
them to permit trolley cars to pass. 

A day-time parade on November 13 will” 
depict the past, present and future of the” 
San Francisco region by means of floats | 
A night parade on November 14 will be 
featured by displays representing the prog. 
ress in bridge building from the time pre- 
historic man first placed a log across a 
stream to provide a means of crossing. 

The celebration will cost approximately 
$250,000 and is expected to attract 300,00 
visitors. A special coin has been minted for 
the occasion. It was designed by Jacques 
Schnier, young San Francisco sculptor. One 
side will show the bridge, and the other a 
California grizzly bear. 


A CORRECTION 


In the article, “Gray Iron Cast Under 
Pressure in Metal Molds”’ that appeared in 
our September issue, it was stated, on page 
5125, that the Wetherill Engineering Com- 
pany of Philadelphia is now engaged in 
designing a unit that will hold 1,000 tons of 
molten metal. The words ‘1,000 tons” 
should have been ‘1,000 pounds.” 


Cleanbrite is the tradename of a new 
product for cleaning paint. It comes in 
barrels and is mixed preferably with warm 
water, about 1 pound to a gallon. The s- 
lution is applied by cloth or sponge and is 
said to do a good job with little effort and 
without injury to the hands Clear cold 
water, also applied by cloth or sponge, § 
used for rinsing. 


To satisty the demand for color even i 
the shop, the mill, and the factory, the 
Asphaltum Products Company has pro- 
vided an asphalt-base finishing material 
especially for machinery. It is known 4s 
Aspro metal finish and, aside from black, 
comes in dark shades of gray, red, greet 
and brown. Application can be made by 
brush or by spray gun, and the coats may 
be baked or air-dried. They attain a mae 
imum hardness in 24 hours. It is cla! 
by the manufacturer that Aspro me 
finish is unaffected by caustic and 0 
alkaline solutions, cutting compounds, 
most acids; is insoluble in oil and the lighter 
distillates of petroleum; and that it © 
mained unharmed when subjected to tem 
eratures up to 400°F., sunlight, al 
and water. The film is glossy, and is 
ficiently resilient to prevent checking, 
cracking, and peeling. a 
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